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Metallurgy and Construction. Northwestern Agents for Riehle Bros.’ Testing Machines. 


BETHLEHEM IRON COMPANY, 


80 Broadway, New York. 


RECINALD CANNING & CO. 


Railway EQUIPMENT, 


GEO. A. EVANS, 


Steel Rails and Equipment, 
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Impr yvemet ; all asses of Engineering and MANUFACTURERS OF 
of Work Attended Ti 57 BROADWAY, NEW YORK, 
L. Mining STAN DAR D S EWER PI PE Wants to correspond with manufacturers 
ee } WHO wish to move existing plants or « stablish 
S. WHITON, No. 115 Broadway, 
NEW 
TRADE-MARKS, CAVEATS, COPYRIGHTS. | Double Strength Culvert Pipe, STEE! RAILS. and Rallw a} Supplies, 
Send model or sketch for free advice as to | L 7 for est Indies, 
he vatentability NEW BOOK, containing full EXCLUSIVELY IN 24% Foor LENGTHS WITH IMPROVED SOCKETS. aglisb Ports 
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itz -» WASHINGT Oo | 
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BRADFORD L. GILBERT, SPECIALTY: 
ARCHITECT, RAILROAD 


Tower Building, 


Auditorium Tower, : Chicago. STATIONS. 


Cleveland City Forge & Iron Co. 


CLEVELAND 


New York Office, 136 Liberty St. 


Interlocking Switch and Signal! Apparatus. Semaphore Block and Station Signals. 
Frogs and Crossings. Switches and Switch Stands, 2 
SIGNALING ALLENTOWN ROLLING MILLS, INTERLOCKING § 
Switch and Signal Dept., Frep’kK S. GuERBER, M'g’r. Office and Works, ALLENTOWN, Pa 
: JAMES IRVINE, President. GEO, B. F. COOPER, Vice-President. 
NEW YORK EQUIPMENT COMPANY 
ms 15s WALL STREET, NE ww YoRK, Have For Sale, for Cash or Lease on Easy Terms on the Car-Trust Plan, 
LOCOMOTIVES, PASSENGER AND FREIGHT CARS, ETC., 
nse Of both Standard and Narrow Gauge, to Railroad Companies, Logeing Railroads, Mining Companies, Contrac doves ete. 
oat WE HAVE READY FOR IMMEDIATE DELIVERY, IN ‘PERFECT ORDER, 
rm Six standard-gauge locomotives, and a large number of 20 and 25-to = onal and flat cars. 
SON JOHNSON,  D. W. PHELAN, H. M. SPERRY, 
. THE JOHNSON RAILROAD SIGNAL C0, OCOMOTIVE OP ALVES 
Designers and Manufacturers of 
0 Zailroad Signaling Applances, THE ASHTON VALVES THE M ASHTON VALVES THE MOST EFFICIENT VALVES MADE. MADE. 
THE ASHTON VALVE (0.. 235 
INTERLOCKING and BLOCK SIGNALS. -*_107 Liberty St..-_ NEW 
HOWSON & HOWSON/|WM. BARCLAY PARSONS, 
af f ids itted for i i Crossi Junctions, Yards. M. AM. SOC. C. &., 
5 Plans and bid: tor nctions, PATENTS. ENGINEER. 
oe illiam Street, ew or 
DISTANT SWITCH SICNALS. Solicitors and Covnsellors at Law, 
Works and Main Office, RAHWAY, W. J. New York Office, 47 BROADWAY. Washington 915 F. St. 
ALBERT LUCIUS, BEST YORKSHIRE BAR IRON 
CIVIL AND MECHANICAL ENGINEER, |§ PITTSBURGH TESTING LABORATORY. dest material tor staybolts, Piston Rota 
Tl Broadway .N. Y. All kinds of Engineering . Crank Pins, etc. 
ie Inspection & Reporte | HUNT & CLAPP, Water St., Pittsburgh, Pa. USED BY LEADING RAILROADS, 
zairnd a METALLURGICAL ENGINEERS AND CHEMISTS. Sole Representatives in the United States 2 
George P. Specialties.- inepec hon of rails and of material for brid es and other structures. Chem- BB. M. JONES CO., 
Late Examiner U. 8. Patent Off. PATE iM and Thachsr's slide Rule. “Slide rules Price, 00. Nos. 11 & 13 Oliver St., BOSTON. 
Atlantic Building. ail No. 143 Liberty St., NEW YORK. 


Ane IN ORI 
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WM. SELLERS INO ORPORATED 


PHILADELPHIA, PA. 


IMPROVED MACHINE TOOLS, 


TURN-TABLES FOR LOCOMOTIVES, CARS AND PIVOT’ BRIDGES, 
HIGH SPEED POWER TRAVELING CRANES, SWING CRANES, ETC, 


= IMPROVED = — 


Lathes, Planers, Drilling and Boring Machines, 
i i 

4 Car Wheel Boring Mills, Axle Lathes, 

Steam Hammers, Wheel 


Presses, etc-, etc. 


Improved Injectors for Locomotive and 
Stationary Boiler Service. 


SHAFTING AND ALL ITS ACCESSORIES A SPECIALTY. 


ALE 


PAMPHLETS, PRICES, ETC., FURNISHED ON APPLICATION. 
NILES 


HAMILTON, OHIO. Emery 


MACHINE TOOLS, “hee! &. 


MANUFACTURERS OF 


Special Iron and Steel Working Ma- PATENT ay 
chinery for Railroad Shops, Locomo-| 39LID EMERY 
tive and Car Shops. Complete Equip- 
ments Furnished. 
CORRESPONDENCE SOLICITED, Wheels 
186 &138 Liberty St. Lewis Block. Leeds, Mass. 
CHICAGO, Phenix Building. | Chicago Office, 20 South Canal Street. 


ROOT NEW WATER TUBE STEAM BOILER. 


C. E. AS 
Colum un St. Paul De .troit Mason Bld mag Maes. 
hers, bs the | Furnished in two nts which are ab- 
rovidence W. H. SMITH & CO., solutely unexplosive until combined by the 
R. L., and Ly in Be t Lin Stre et 62 S. Canal Street, Chicago, Il. 2 : 
Railway Co., Lynn, Mass. ee mers, for w which we furnish convenient 


Shipped and stored as ordinary mer- 


N WALTER W. JONES, nearer 

508 Wilder Bldg, Rochester,N.¥ | Ch@ncise- 

absolutely safe. By reason of ite safety it is 

MANUF’ coO., | KEATING IMPLEMENT AND | ®SP¢cially adapted to water-works construc 


CHINE Co., | tion in crowded streets. 


28 CLIFF ST.. NEW YORK.) Tex. | 
Rendrock Powder Co, 


238 PARK PLACE, NEW YORE. 


Valve C0, 


TROY, N. Y. 


ROSS REGULATOR 
VALVES, for steam and 
water. Will control the 
flow and maintain any 
desired pressure or car 
he ating it has no e& a 

omplicated ps arts. It 
is asil y understood. It 
is durable. Low in price 
and always reliable. 
Madein sizes from 1 to 
12 inches. 


After combination the explosive is 


SPECIALLY ADAPTED FOR 


Contractors, Bridge Building, Pile mertving, Dock 
Building, Mxcavating, and 


GENERAL RAILROAD PURPOSES. 


300 STYLES AND SIZES—OVER 8,500 IN USE. 


LIDGERWOOD M’F’G CO,, 


96 Liberty St., New York. 197 to 203 Congress St., Boston. 
A i 34 & 36 W. Monroe St., Chicago. 610 N. 4th St, St, Louis. 
| a 99 First Ave., pgs 5 & 7 No. First St., Portland, Ore. 
3 15 N. Seventh St., Philadelphia. 
PRASER & CHALMERS, Salt Lake City, Utah, and Helena, Mont 
Bales Agents'| & BOLTHOPP MPG. 00., Denver, 
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HINSON DRAW- BAS ATTACHMENT, 506 The 


Pian View No. 1. Perspective. Sectional View No. 2. 


This Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 
For repairs on old cars we make a _— with the holes to correspond with the ones now used in such cars, but for new work we prefer ¢ to furnish our standard. 


FORGING, BENDING and UPSETTING MACHINE. 


Dup licate Car Irons formed with great ye yO Car 
irons may be made on this machine at the prin- 
cipal shops of railroads, and sent out 
to the repais shops for use. 


HEAVY PUNCHES AND SHEARS, JUSTICE POWER 
HAMMERS, DROP PRESSES. 


The Burnett & Clifton Automatic Coal Chute. 


The automatic arrangement for opening and shutting door and 
apron, and discharging coal to tender, makes it the most conven 


feat chugs in Ain. and substantial structure to Williams, ‘White Co. 


Kestablished 1867. 


EDWIN HARRINGTON, SON & COMPANY. 


Works and Office: Cer, N. 15th 8t.& Philadelptia, Pa, U.S.A. | oO P = 
ANUFACTURERS OF A FUL - 


IRON WORKING MACHINERY ALL pur POSE? 


turn, Drills, etc., Hand Power 
Elevators with Patent Brake, 
Double Chain Screw Hoists, Over- 
head Tramway with Switch, 
f= Turntable and Geared Truck. 
SEND FOR ESTIMATES. 


GEAR CUTTING A SPECIALTY. 


R. CARMAN COMBES, THOS. J. SWIFT, H. 8S. PFEIL, 
President. Managing Director. Gen’l Agt. and Sig. Engr. 


NATIONAL SWITCH SIGNAL COMPANY 


Office and Works: EASTON, PENNA. 


—DESIGNERS AND MANUFACTURERS OF— 


RAILROAD SAFETY APPLIANCES. 


Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 


PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CHKOSSINGS, DRAW 
BRIDGES, PASSING STATIONS, ete. 


SPHCTAT APPLIANCHS: 
Kovyl’s Parabolic Illuminated Semaphore, 
Wational Repeating Torpedo Signal, 
M. & S. Double-Wire Comovensator, 
National Selector, 
Adjustable Clamp Pipe Lug. 


NEW YORE OFFICE - - - 41 PINE STREET. 


WESTERN UNION TELEGRAPH AND LONG DISTANCE TELEPHONE CONNECTIONS. 


4 
a} 
ALAA 
gre 
es 
: 
Sorrice HeWITTRCo AVG 
: 
4 yun 
; 
= 


RAILROAD MANAGERS 


We do not intend to put upon the market a brake in any way 
inferior to that of the Westinghouse Company, and we assert that our 


system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


We also assert that our Quick Action No. 2 Triple Valves are 
operated by the Westinghouse Pump, and the Westinghouse Engineers’ 


Valve equally as well as the Westinghouse Quick Acting Triple 
Valves. 


We also assert that our Duplex Pump and Engineers’ Valve are 
decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


Competition has not only improved the quality, but reduced the 


price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 


THE NEW YORK AIR BRAKE CO, 


1145 BROADWAY, NEW YORK CITY. 


| ROYAL C. VILAS, President. JOHN C. THOMPSON, Secretary and Treasurer. 


CHAS. A. STARBUCK, Vice-President. | ALBERT P. MASSEY, Mechanical Engineer. 
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ACCIDENTS FROM 
TRACK SPREADING 
PREVENTED. 


; Central of New Jersey, 
e*c, 


THE SHOULDER T 


GENERAL OFFICE: J.T 
BRANCH OFFICES: 


& > 


Nashville, Pittsburgh & Western, 


2. Prolongs the Life of the Tie. 
3. Prevents Cutting at Neck of the Spike. 


The rail bearing against the shoulder brings intc use the inside as well as the outside of spike, doubles 
the present resistance to lateral thrust and thus effectually prevents spread.ng of the track. 
vecially adapted for use in Yards, at Terminals, and on Curves and Bridge 
PLATE is in use on thirteen railroads. Among ot ers, the Norfolk Southern, 

Long Island, White Electric, 


THE SHOULDER TIE-PLATE COMPANY. 


. STEWART, Sec. and Treas., 1511-1515 N. 3ist 8t., 
{1600 RNEY F. CLARK, 18 Front St., 

LC. Ll. WICKERSHAM, The Rookery, CHICAGO, 
Send for Circulars and Samples for Trial. 


PHILADELPHIA, 
NEW YORK. 
ILL. 


SHOULDER TIE 


1. Prevents Widening of the Gauge. 


FISHER 
3 RALL JOINT 


Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,00 
Whole surface of base for support and wear. .}0 


lbs.—making practically a rail. 


breakage of Rails or Joints. 


up track reduced to one-third of that with Angle Bars and 
ALIA OF WROUGHT IRON AND STEEL. 


For further information 


FISHER RAIL JOINT WORKS, Trenton, N. J. 


N 


address 


“low joints.” No “creepi 


No loose nuts. 


g smoother surface. 


Cost of keeping 


“\% of F ull Size. 


RENSSELAER POLYTECHNIC INSTITUTE, TROY,N.Y. 


A_SCHOOL OF ENCINEERINC. 


Established 


1824. 


Send for a Catalogue to the Director. 


ALPHABETICAL 


INDEX TO ADVERTISEMENTS. 


Classified Index on the next page. 
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6) elly, J yuids Mfe 21 | Lukens irom Steel Co Phosph. Br’ze Smelt. Co., Ltd 6 Standard Thermometer Co 
6 | Consolidated Car Heating Co. Bros. & Co “a | Males, A. Co. Pickering Spring Co 32. Stiles & Parker Press Co 
Cont. Rail Joint Co, of Amer.....32 | Guarantee Co _ ll | Manning, Mexwe ii & Moore Pittsburgh Bridge Co. 7 Stonington Line . 6 
4 | Cooke Loco, & Mach. Co ..% | Hale & Kilburn Mts ©o.. 27 | Marion Steam Shovel Co.. Pittsburgh Forge & Lron Co | Stow Flexible Shaft Co. om 2 
Copeland & Bacon ° ¥ | Hail Signal Co ies 19-20 | Martin Anti-Fire Car Heat. Co... Pittsburgh Loco. & Car W'ks S Stow Mfe Co 5 21 
ait 2) | Creosote Lum. & Const. Go. Halsey, sas. T ..21 | Mason Kegulator Co 2 ° Pittsburgh Testing Laboratory Taite & Cariton........ 5 
Croes, J.J. Hammett M. ¢ | McClure, Alex Poage , John N E. N. Kirk Talcott 
t Mfg. ‘ Curtis Regulator Co ry Harrington, Edw., Son & Co . 3} MeCoy Co., Jos. F os «6 Porter, H. K., & Co Tanité Co 
alive Cx Cushion Car Wheel Co Hartford Steam Boiler L. & 1.Co..17 | McConway & Torley Co Portiand Co Taylor Lron é Steel Co. Bat 
C., Mfg. Co Davenport & Fairbairn......... Hartford Woven Wire Mat. Co. 16 | MeGili Iron Works Co Pottsville Bridge Co Texas & Pac 13 
ar Coup. ¢ De LaVergne Ref. Mach. Co. ... Harvey Steel Car Co 2 | McSherry Mfg. Co Pratt & Letchworth Thomson, J L Mfg Go. 
Delaware Car Works Hayes Too! Co 18 | Meneely Bearing Co.... .....27 , Prindle & Co., H. B 2 Trautwine, Jno. C., Jr 2 
Detroit Bridge & Iron Wks Heller & Brightly 18 | Merrill-Stevens Co ll Prosser, Thos., & Son »-Trenton Iron Co 
Detroit Hendricks Bros -35 | Metealf, Paul & Co .. .... ucen & Co 18 Trojan Car Coupler Co a 
De Voe Hildreth, R W. & Co , ..18 | Michigan Central Ry.. 33 & C. Co 2 Union Bridge Co 37 
Dickson W ‘neel G 0. Hinckley Brake Co 32 | Michigan Forge & [ron Go......18 Kailroad Lighting & Mfg. Co. ..% Union Iron Works 
2) Dickson Mfg. Co Hinson Car Coupler Co ... 2&8 | Middleton, W. 8 13 Ramapo tron Wks 2 | Union Switch & Signal Co. ...... 1 
s. Co..%3 | Dilworth, Porter & Co.. Hinson Draw Bar Attach . .. 3) Middletown Car Works Ramapo Wheel & F. Co 33. «OU. 8. Metallic Packing Co “4 
Dixon Crucible ¢ Hoosac Tunnel Route 33 | Midvale Steel Co 6Rand Drill Co . Universal Radial Drill Co 
Drake & Weirs. oh Hope & Co 34 | Missouri, Kansas & Texas Ry....12 , Reeves, Paul 8 5 Valle & Young 1 
Drexel Ry. Suppiy Co.. 28 | Hopkins, D. A., Mfg. Co ....13| Missouri Pacific Ry 8Y | Rendrock Powder Co 2 Van Dorston Cushioned Car 
Dudgeon Ric hard. < 9 | Howard Iron Wks ain Mo. Vy. Bridge & fron Wks 39 | Rens*elaer Polytechnic Inst 5 Ooup. Equip. Co 23 
7 | Dudley & Co. Ww ....18 | Howson & Howson . 1] Moran Flexible Steam Joint Co.. 7 | Rhode Island Tool Co 4 Von Schon & Garner ih 
1| Bast. Gran. Roof Co «..+ee+-16] Hughs, John 11 | Morse Twist Drill & Mach. Co.... 8 | Richmond Loco. & Wks 6S Vuiean lron Works (Chicago 13 
)| Eckstein, C. G. & Cc sete Humphreys & Sayce 13 | Morton Safety Heating.... “24 | Roberts, A. & P., & | Vulean lron Works (Toledo 13 
r Ox % | Edge Moor Bridge Works 37} Hunt, C. W. Co ‘. 15 | Morton & Co, Ed ~ ...22 | Robinson & Orr 18 Waddell, J. A. L 1 
Mig. Co Egan Co,, The ss Hunt, Robt. W. & Co., The 1 | Mt. Vernon Bridge Co.. # Roch. Bridge & Llron Wks 9 Wagner Car Door 
ge Works ( Electric Secret Service Co. ..14 ] Hutchins, C. B., & Sons i Mozier Safety Signal Co. 21 | Rogers Loco. & Mach. Wks % Watis Iron Works. 
bany R.R Electric Supply & Mfg. Co 16 | IMinois Central R. ... Mundy.J.8 | Ross Valve Co -. 2) Wants and For Sale 
, Elhott Frog & Switch Co : Illinois Steel C« 18 | Murphy Varnish Co... oe .22 | Royal Ins. Co ~ Washburn Car Wheel Co 
ake Cx i4 Elmira Bridge Co : : 36 | Industrial Works Nathan Mfg. Co.. #) | Ruffner & Dunn ... 24) Wason Mfg. Co 
speed Recorder Employment 13 | Ingersoll-Sargent Drill Co.. Natl. Electric Headlight Co 10 | Safety Car Heat. & Light. Co 25) Watson & Stillman 
goad & Son Engin E mploym. Bureau Jackson & She — +5 ) Natl. Hollow Brake Beam Co #) | St. Charles Car Co » Weir, Fred ¢ 
t Mack. Tool Works.. 4 Eno Rail Joint Co . $2 | Jackson & Woodin Mfg. Co. National Lock Washer Co 24 | St Louis Car Coupler Co 2 Wellman Lron & Steel Co Te 
H 12 | Ensign Mfg. Co .. 261 versey City Wheel Fdy Natl. Malieable | Samson Cordage Wks v2. Western Fence Co 4 
o “| Erie Car Works 2 | Johns, H. W., Mfg. Co National Paint Works... — } San Francisco Bridge Co Westinghouse Air Brake Co r; 
Wks Eureka Cast Steel Co 12 | Johnson Railroad Signal Co National Switch & Signal Co. 3! Saunders, D., Sons Westinghouse, Church, Kerr & 
& Evans, Geo. A.... ...1, 18 | Johnston Car Coupling Co Newark Mach. Tool Wks .. | Schenectady Loco. Wks Co 15 
Brown Hoist. & Conv. Mach. ¢ 6 Fairbanks, Morse ‘“aCo a Johnston R. R., Fr. & 5. Co, New Jersey St. & Ir. Co... ... | Schoen Mfg. Co >| Wharton R. R. Switch Co. “ 
Brown & Sharpe Mfg. Co 2 Falls Hollow Stay Bolt Co 4 | Jones, B. M., & Co 1| N. Y. Air Brake Co 4 | Schuttler Mfg. Co 6 | White, Jno. A.. Co ‘ 
Buc ke Aut ar Coup. Co ~ Farist Steel Co .. 8 | Jull Mfg. Co . 6 | N.Y. Belting & Pac king Co, Ltd.16 | Scott Spring Co., Chas * Whitney, A.. & Sons i 
Bucyrus St'm Shov.& Dredge Co.17 | Fay, J. A. & Co os . 8 | Kalamazoo R. R. Velocipede & N.Y. Car Wheel Wks # | Sellers, Morris & Co 0 Whiten, A. 8S 
Buda | ndry & Mfg.Co Ferracute Machine Co.... Car Co 11} N. ¥.C. & H.R. RR... ...... ....33 | Sellers, Wm. & Co 2 Whittlesey, Geo. 
Buffa Seal & Press Co Field Water Purifier Co.... Kan, City, Ft. S« Mem. R. R. N. Equipment 1 | Shailer & Schnigiau Williams, White & Co 
Burkbardt's, Geo Sons ll Fisher Rail Joint Works... . 5 | Ketcham, C. F., & Co . 5, N. L.E W. Ry... ..38 | Sharon Steel Casting Co #) | Wilson Bros. & Co 1 
yuard © d lt Fishkill Landing Mach. Co....... Keuffel & Esser Co : J N, SF, New England K. R.. ....33 | Sheffield Veloc ipede Car Co tw) Wilson, Jas. G Ty 
Prawbar Attach. Co | 15 Keystone Bridge Co.... .. . | Niles Tool Works... . ... 2| Shifier Bridge Co 7 | Wisconsin Central R. 
Breckinridge Fitzgerald, 8S. C King Bridge Co 36 | Norristown Steel Co. 18 | Shoemaker, A Wolhaupter Benj 
n Co is Flage, Stanley G. &Co....... 7 | Kinsman Block System Co 2\ | Northampton Emery Wheel Co.. 2 | Shoenberger & Co 8 | Wood, R. D., & Co ‘ ” 
2% Flood & Conklin Co. .. «+s» 18] Knitted Mattress Co . 4] Northw’n Equipment Co... # | Shoulder Tie Plate Co Worthington, Henry R._ 2 
Fontaine Crossing Co ..33] Laidlaw & Dunn Vo | Okonite Co., Ltd 6 | Signal Oll Works, Ltd Wyckoff, Seamans & Renedict 
wr Co Foos Mfg. Co.... wiLs.& M.S.R.R | Osgood Dredge Co | Smillie Coupler & Mfg. Co Yale & Towne Mfg. 
1& F’dry Co 2 Fowler, Geo. a Lamia 13 | Latrobe Steel Works Paine, Chas. & Sons 12 Smith, Edw., & Co be ? Youngstown Bridge Co. 
astings Co 4 French Co., A. | Lee omposite Mfg. Co | Parsons, W. i Smith, F Youngston Car Mfg. Co. 
Chicago Bridge & Iron Co 7 | Freseoin, | Lehigh Val. Creosot’s Wks. 33 | Passhic Rolling Mill Co ..89 | Solid Steel Co. Young & Sons.. 


. P. COULTER, Pres. and Gen. Mangr. 


THOS. HIBBERT, Vice-Pres. 


E. J. COULTER, Secretary and Treasurer. 


THE IMPROVED AMERICAN DRAFT AND BUFFING APPARATUS. 


It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use in 
a ore Cars and more miles of Railroad and 
private car companies than all others com- 
bined. Send for drawing and references to 
Company’s office. 


FORWARDED, 


ESTASUIONED 1004, 


TEL. TRAIN ORDER, 40. 


Parcr ano Booxs ror 


Encineers ano Contractors use. 
PROCESS, 
SECTION, 
VETAILEO EST., 
RETURN, 


Freep. QUANTITY, 
Prorice, 
Time, Pay FOL, 
DRAWING, 


CHARLES F. KETCHAM & CO. 
27 & 29 NASSAU ST. NEW YORK, 
RAILROAD PRINTERS & STATIONERS 
KEEP IN STOCK OF MOST APPROVES 
BOOKS FOR STATION AND TRAIN USE. 
GAGE FECORD, CASH, FRT. CONDUCTORS CAA LIST. 
RECEIVED, MANIFEST COPY! 


TRacine, 
TRANSIT. 
Toroce., 


WAGES TABLE, 
Print, Ruce ano Bino in any Quantity 
BLANKS AND BOOKS FOR RAILROADS, 


AND KEEP STATIONERY FOR Au. 


FREDGWEIRS 


RIGID & SPRING FROGS CROSSING 


| 


THREE THROW SPLIT SWITCHES, 
AUTOMATIC SWITCH STANDS, STEEL 
ORMED RAIL BRACES, SWITCH FIXTURES.ETC 


ROGS, SWITCH! 


Sole Manufacturers P. &£ B Products, 


Paint for Iron and Wood 
Water, Acid ani Alkali Proof | 


a PaperstorRefrigerator Cars 
THE STANDARD PAINT CO., 2 Liberty St., New York, N. Y., 


3? 
iy: J 
9 
J 
AMERICAN CONTINUOUS DRAW-BAR CO. owners, AURORA, INV 


af. 
4 
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NEW DEPARTU 


T DRILLS 


REIN 


BEFORE FENCING YOUR ROAD 


> } 
SCHUTTLER MEG. CO. = a 
nre 
FRANK BAKEMAN & CO., 6 Kotunda, Rookery, Chicago, GENERAL AGENTS. pre 
AVERY & WEST, 450 Rookery, Chicago, WestTeRN AGENTS . 
The movement of the Sen? ta ne for proposition. Weeonetrnuct R. R. Fences ard furrich all materials. Have fur 
i i i iles te and erverenced 
le in either direc-« ‘ nished and built over 10,000 miles. We have complete outfits of cars, tools anc f 
men- Address WESTERN FENCE CO., 441 Rookery Bidg.. Chicago. 
tion causes a continu- | 
ous drilling, thus doing 
the work in h:if the 
time of any other ratchet | 
drill without addition- | 
al labor. The drill is 
strong, durable and 
easily operated, the 
working parts being 
completely protected 
from dust and,weather. | 
RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS. 
Vulean Iron Works, Chicago Guarantee Co. 
Sooysmith & Co., 2 Nassau street, N. Y. , Car Upholstering aarantee 1 
AStaniey G. Flaws © €0 Co., Phila. | Union Bridge Co., 18 Broadway, N. Y | _ Knitted Mattress Co., Canton Jct,, Mass. Vulean [ron Works, Toledo ee Co. of N. A., Montreal i 
Air Brake He . Waddell, Kansas City, Mo. Car Wheel Presses Drop Forgings 
. Be it & Pack. "0., Ltd.,15 Park Row. Wallis Iron Works, Jersey City, N. J. Tinius Olsen & Co., Philadelphia, Pa. _Billings & Spencer Co., Hartford, Conn T re | od, ay & g. Oat arvey, | b 
Air Brake Regulator Youngstown (Ohio) Bridge Co Wheels Electric rossing Signal | unk Morse 
-y- Regulator Co., Boston Bridge Machinery ike a Paper Car-Wheel Co., Chicago. Il Electric Supply & Mfg. Co., Clevel'd, « Kalan azoo (Mich.) R. R. Ve joc. Co. 
Air Compressors & Rock Drills Vulean Iron worms, Chicago. am an Steel Wheel Co., N. Y. City Elec ttc Headlight ts Sheffield Velocipede Car Co., Three 
Inge Deriac rgeant Rock Drill Co., 10) Bridge Timbe I altim re Car-Wheel Co., Balto., Md. at. Elect. Headlight Co., Indianapolis. Rivers, Mich. 
Park Place. N. i Alexande Mct fare, Pittsburgh, Pa. Barnum & Richardson Mfg.Co.,Chicago  E te wagers Har bor orks 
Rand Drill Co., 23 Park Place, N. Y Building Bowler & Co., Cleveland. nk Belt Eng. Co., Nicetown, Phila W. Frescein, World Pldg., N. Y. a 
Architect 7 aes Be: Flin Tron Lateee Co., E. Berlin, Conn Cayuta Wheel & Foundry Co., Sayre,Pa Eme ry My heels } Hi hw ay Crossing Signals : 
Bradford L. Gilbert, 30 Broadway, N. Y.| Batl Cushion Car Wheel Co., Indianapolis Y. Belt. & Pack.Co., Ltd Park Row Electric Supply & Mfg. Co., Clevel’d, 0 “ 
Thomas Appieton hite & Co., Moline, Ill. Davenport & Fairbairn, Erie, Pa orthampton Emery W.Co.,I eeds.Mass. | ting & Conveying Machinery 
Architectural Dickson Car Wheel Co,, Houston, Tex. anite Co., Stroudsburg, Pa hoisting & Conveying Mach. Co. 
King Bridge Co., Cleveland, 0. Allison Mfg. Co., Philadetphia, Pa. C. G. Eckstein & Co., 2 Liberty St. N.Y. Engineering Empleyment Bureau | Cleveland, O. 
Asbestos ackin Bloomsburg Car Co., Bloomsburg, Pa. Jersey City Wheel Fd’y & Mach. Wurks, Engineer. Employm’t Bureau,8 Granger| CW Hunt Co, 45 B’way, New York. 
. W. Johns Mfg. Pho. » N.Y. City. | Osgood Bradley & Sons, Worcester, Mass. Lima Machine Works, Lima, 0 Block, Syraeuse, N King Bridge Co , Cleveland. O 
an ‘les | J.G. Brill & Co., P hilade iphia Pa Lobdell Car-Wheel Co.. Wilmington,Del. Engineering nstromer ts | Lidgerwood Mfg. Co., % Lib’ty S.t.. N. 
Cambria Iron Co., Johnstown, Pa Canda Mig. Co., 1! Pine St Y LA ar W heel ( Louisville, Ky Chas. H. Brifhtly, Philadelphia, Pa. Boicting Engines 
Lima Machine Works. Lima 0. Reginald Canning & Cx Y way, N.Y N r Wheel Works, Buffalo . Heller & Brightly Philadeiphia, Pa. Copeland & Baco., New York City. 
Louisville Steam Forge Co., Louisy., Ky. Ensign Mfg. Co., Huntington, West Va. er & Son, 15 Gold street. N.Y C. F, Ketcham & Co., 7 Nassau St., N. Y. Ind rstrl al “Works Bay City, Mich h 
Mich. Forge & Iron Co., Detroit, Mich. Erie Car Works (Limited), Erie, Pa ‘ W he el& F’dryCo ,Ramapo,N.Y Keuffel & Esser, New York City Lidgerwood Mfg. (« .,9 Liberty St.,.N.Y 
Midvale Stee! Co., Nicetown, Phila. Harvey Steel Car Co., Chicago., Ill. Stand. Steel W’ks, 220 So. 4th St., Phila Queen & Co , Philade iphia Pa J S. Mundy, Newark, ». J. ' 
Pittsb’gh Forge & Iror Co., Pittsb., Pa, Jackson & Sharp Co., W iimington, Del. Taylor Iron & Steel Co.,High Bridge,N.J Young & Sons, Philade Iphia, Pa. Vulcan [ron Works Chicago. 
T. Prosser & Sen, 15 Goud St., N. Y. Jackson &Woodin Mfg.Co., Berwick,Pa Washburn Car-W heelCo.,Hartf’d,Conn. Engineers Hollow Stay Bolt Iron 
Balansed Slide-Vaives A. 5S. Males & Co., Cincinnati Wason Mfg. Co., Springfield, Mass homas Appleton, 505 Rialto Bldg.,Chic. ollo yw Stay Holt Co., Cuyaho a 
Haminett, Troy, N. Y. Middletown Car W’ks Mi eaetewe, Pa 4. Whitney & Sons, Philadelphia, Pa. D. L. Barnes, The Rookery, Chicago. | Falls, ( 
Ballast Unioaders N. ¥ Equipment Co., 15 Wall S Y var Window Balance J.J. BR. Croes, 13 Wiliiam St., N. | Hydrag ie Jacks 
Marion Steam Shovel Co., Marion, 0. R. Pancoast, Camden X J K. Gardner, Box 171, Pittsburgh, Pa. 8. W. Frescoln, World Bldg... N. ¥ tichard Dudgeon, 24 Columbia St. 
Portiand Co.. Poruand, Me Cc aitle Guards Geo, L. Fowler, 58 Broadway, N. Y. = ph F. McCoy Co., 26 Warren 8t.,N. 
Banker 
Brown Bros, & Co., = Bea street, N. Y. South Baltimore Car Works, Baltimore | Bush Cattle Guard Co.,Kalamazoo,Mich Albert Lucius, 71 bro dway. N. Y. Watson & Stillman, 210 E. 48d St., N. Y 
Bell Cord & Couplin St. Charles Car Co., 8t. Charles. Mo ulamazcu KR. R. Veloc. & Car Co., Kal W.B Parsons, 35 Broa iway, H Mac hiner 
Samson Cordage Works, Boston, Mass. Wason Mfg. Co., spring fieid, Mass. 0, Mir Chas, Paine & Sons, 7) Broadway, N. Y Tint : 


Boilers 
Abendroth& RootMfg.Co. 28cliff St 
Lidgerwood Mfg. Co., 96 Lib’ty St., N.Y. 
Rich. Loco. & Mach. Go., Richmond, Vy a. 
Boiler Plate 
Schoenberger & Co., Pittsburgh. Pa 
Wellman Iron & Steel Co ,Thurlow, Pa. 
Bolt Catters 
Acme Machinery Co., Cleveland, O 
Howard Iron Buffalo, N.Y. 
olis & Nut 
Fuller Bros. Co., 139 Gr’nwich St., N.Y. 
Rhode Island Tvol Co., 
Books Publicatio 
E. & F. N. Spon & Co., Cortl’dt &.,.N.Y. 
John Trautwine, Jr. 
Brake Adjuste 
Hinckley Brake iN Trenton, N. J. 
& C. Co., Chicago. 
Brake Beams 
Nat. Hollow Brake Beam Co., Chic., Ill. 
Northwestern Equipment Co., Chicago. 
Schoen Mfg. Co., Pittsburgh. 
Brakes 
Boyden Brake Co., Baltimore, Md. 
Westinghouse Air-Brake Co. Pittsb., Pa. 
Brake-shoes 
Congdon Shoe Co., Chicago, 
Ramapo (N. Y.) Wheel & Foundry Co. 
Bridges 
Anderson & Barr, Jersey City, N. J. 
Berlin Iron Bridge Co., E. Berlin, Conn. 
Boston Bridge Works, Bo ston, Mass. 
Chicago Bridge & Lron Co., Chicago, Ill. 
Cofrode & Saylor, P ailade ‘Iiphia, Pa. 
Detroit Bridge & Lron V V ks, Det., Mich. 
Edge Moor Bridge Wks, W iimington, Del, 


N.Y. 


Kimire Bridge Co., Elmira 
W. Frescoin, World Bldg., N. Y. 

Key stone ridge Co. , Pittsburgh, Pa. 
King Bridge Co., Cieveland, O 
Louisville Bridge & Lron Co. Louisy.,Ky 
Mo. Val. Br. & Ir. Wks., Leavenw., Kan. 
Mt. Vernon Friage Co., Mt. Vernon, 0. 
New Jersey Steel & lron Co., Trenton. 
Passaic Rolling Mill, Paterson, d. 
Phoenixville Bridge Co., Phila., 
} Bridge Co. Ble 2. 

Chica 
Pottsville Bridge Co., Phila. 
Rochester Bridge & Lr. W’ks, Rochester* 
A. & P. Roberts & Co,, Philadelphia, Pa. 
San France » Bridge Co., New York. 
Shailer & Schniglau, Chicago, Il. 
SbhiMier Bridge Pittsburgh, Pa. 


tevens Co., 


Youngstown (Ohio) Car Mfg. Co. | Merrill 


. | Consulting Enugis 
Drexel Car Coupler Co., Rookery, Chic | “Thomas Appleton 


Gold Car Heat. Co., Frankfort St., N. Y. 


son Cordage W 
Martin A. F. Car-Heat.Co., Dunkirk,N.Y. Samson Cordage 


Car Heating Equipme nt 

Stanley G. Flagg & Co., Philadelphia. 
Car Machinery 

Greenlee Bros. & Co., Chicag« 
Car Platform Gates 


Creosoting 


Fernandina, Fla 


Car seats 

Hartford Woven Wire Mattress C 
Hartford, Conn. 

Hale & Kilburn Mfg. Co., Phila. 


Hinson Drawtar Att 


Wolhaupter, Benj., 


Stow Flexible Shaft OCo., Phila., Pa ; 
Morton Safety Heating Industri al Works, Bay City, Mich, Stow Mfg. Co., Binghamton, N. Y. tron 
National Car Heating Co., Chicago. obn N. Poage, Cincinnati. O Finor ide J -~ : a We , San Francisco. 
Railroad Lighting & Mfg. Co., Phila.,Pa. Wood & Co., Philadelphia, Pa. Amer. Fluoride Co., 126 Liberty St., N.Y. fr irbanke Mosee.& Co.. Chicas 
Safety Car H.& Light Co., Boway,N Yale & Towne Mfg.Co., Stamford, Conn. re ight Cars. Second Hand cago. 


Creosote Lumber & Construction Co. 


Lehigh Valley Creo. W’ks, P. Amboy,N.J. | Forges 


: Cressings The Foos Mfg. Co., Springfield, 0. Ajax Metal Co., Philadelphia, Pa 

J. B. Goodwin, 29 B’way, N. Y taine Co., Detroit, Mich. Furnaces D.A.Hopkins nite Co.,148 LibertySt.N.Y. 
Car Plushes | Crossing Gate | Abendroth & Root M.Co,,28 Cliff St..N.¥.' Phosphor-Bronze Smelting Co., Philada. 

D. Goff & Sons, Pawtucket, R. Bogue & Mills Miz. Co., Chicago. » and rossings | Reeves, Philade phia: Pa. 

llentown Rolling ill, Allentown, Pa. | Journa en: ina ‘ubular 

Ropiacers “ago. Sine ar -ost, St. Louis Mo. Cleveland (O.) Frog & Crossing C« Meneely Bearing Co., W. Troy, N. Y. 
Car Reofing | Dratt Rigging Eliott Frog & Sw. Co., E. St. Louis, Il. Journali-Box Lid : 

Drake & Weirs, Cleveland. 0. Schoen Mrg. Co., Pittsburgh, Pa | Johnston R. R. Frog & Switch Co.,Phila. Ramapo (N. Y.) W hee 1 & F’dry Co. 

C. B. Hutchin’s Sons, Detroit Drawbar Attachment |} Pennsyivania Steel Co., Stee Pa Lighting 

Lee Composite Mfc. Co., New York. Amer. Cont. Draw-Bar Co., Aurura, Ind. | Kam apo iron Works, Fillburn, N. Adams & estiake Co., Chic ago. 
Car Seais American Steel Wheel Co.. N. Y. City. Union Sw itch & Signal Co., P hisbaret. Railir« +2 Lighting & Mfg. Co. »Phila.,Pa 

Buffalo Seal & Press Co., Buffalo, N. ¥ Butler Drawbar Attach. Co., Cleveland Weir Frog Co., Cincinnati.O Safety Car Heat. & Light. ¢ 10... 160 B way. 


Dredging Machinery 
Bucyrus (O.) Steam Shove ol & Dredge Co. | Grader, Dite her =’ 
San Francisco Bridge Co., California. — | ( 


Niles, Mich ‘o., Philadelphia, Pa. 


Pitteb. Test. Laboratory, Pittsb., Pa 
Washington 


Unton "Works San Francis 
c Second Hand F. H. Smith ¥.German St., Bulto.Md Enon & Wor N.Y. City. 
Reginald Canning & Co., 115 B’way, N.Y. St., Chicago, LL. E. N, K. Tale ‘ Broadway, N. Y R. D. Wood & Co., Philadelphia, Pa. 
| Chemists Von Se hon Fredericksb., Va 
A. 3. Males & Co., Cincinnati > > Injectors 
N.Y. Equipment Co.. 15 Wali St.. N. | fittsb. Testing Laboratory, Pittsb., Pa. addell, Kansas y. Mo Nathan Mfg. Co., 94 Liberty street. X. 
| Coat Chate Wilson ros. & Co.. Philadelpnia, Va. Wm. Sellers & Go., Philadelphia, 
hut “inte rohan angeable Car Coupler Co., | ,,¥! White & Co., Moline, Ill. Westinghouse, Church, Kerr & Co., 620 “ . . 
Auto. al Ceal Transferring Atlantic Ave, Boston lnepectors 
San Francisco, Cal. 7 > | _C. W. HuntCo., 45 Broadway,New York. . Pittsb. Test. Laboratory, Pittsb., Pa. 
Buckeve Aut.Car Coup.Co.,Columbus Engines 


Rialto Bldg..Chic.| Fishktl] Landing Mch, Co., Fishkill,N.Y Inspectors of Bridges and ity. 


e 
Gould Coupler Co., Buffalo, N. \ | D. L. Barnes, The Rookery, Chicago. Westinghouse, Church, Kerr & Co., Hildretd & Co.,2 Wall St,, Y 
Hinsou Car Coupler Co., ¢ hicago | William N. ¥ Atlantic Ave.. Rosion N.Y. 
Jobnston Car Coupling Co., Phila., Pa | W. Fre World bldg N. ¥ EKxcayv tors Hart S. Boller Insp. & Ins. Co Hartfo ra 
McConway & Torley Co., ! urgh,Pa.| Goo 'L. Fowler Broadway, N. ¥ | Bucyrus (0.) Steam Shovel & Dredge Co oyal Ins. Co., 3 Wallstreet, N.Y. 
McGill Iron Works Co.., | Albert Lucius, 7i B r Industrial Werks, Bay City, Mich | seenntee king Switches & Signals 
Pratt & Letchworth, Buffalo, N. ¥ |W. B. Parsons, 35 Broadway, N. ¥ A. S. Males & Co., Cincinnati, O Allentown Rolling Mills, Al-entown, . a 
@. Louis Car Coupler Co.,St. Louis, Mo , Gog e Sons. 71 Broadway. N. Y Marion Steam Shovet Co., Marion, 0. Hall Signal Co., 50 B’wax, N. 
Smillie Coupler & Mfg. Co., Newark,N.J.| Smith, 27 E.German St..Balto.,Md. Osgood Dredge Company. Albany | Kelsey R. RB. Signal Co., Florence, Mass 
The Standard Car Coup. Co.. Troy, N.Y Von Schon & Garrer, Fredericksb., Va. | J- Souther-& Co.. Bost at. Switch & Signal Co., So. Bethie 
Trojan Car Coupler Co., Troy, N. Y lA L. Wadde iL Kansas City, Mo Vulcan iron Werks, ( “hic ago | hem. Pa 
Van Dorston Coup. Co.. Phila., Pa. Wilson Bros. & Go., Philadelphia, Pa. Vulean Iron Wc rks, Toledo | Union Switch & Signal Co.. Pittsburgh. 
Car Doors Contractor } Explosives .. | Wharton R. R. Switch Co., Phila. 
Amer. Car Door Co., Indianap., Ind. | ohn Rughs, Ft. Worth, Tex. | Rendrock Powd.Co., 23 Park Place.N.Y I le. ie 
Q. & C. Co., Chicago, | Conv Feed- ater Purifier 52 Bway. N.Y 
Wagner Car Door Co., Indianap.,Ind. | “Pink Be it Eng. Co., Nicetown, Phila Fieid Water Purifier Co., Chicago ne 1 rf vi — 
Car Heaters | Copper Fences ae Sas. 
William C. Baker Gr’nwich St., N.Y. | dricks Bros.. 49 C strewt. N.Y Barkly & House, Chicago. II } 
Consol. Car Heatitig Co., Albany, N. ¥ Western Fence Co:, Chicago, Ill. fren Work for Contracto 


Edge Moor Bridge W ks, Wil mington, Del. 


Flexible Shaftin King Bridge Co., Cleveland, 


rks, Boston, Mass 


MeSherry Mfg. Co., Dayton, 0. 
Richard Dudgeon, 24 Columbia St..N. 
Vatson & Stillman, 210 E. 43d St. 


Journal Be aringe 


New York Equip. ( “a 15 Wall St., N. Y. 
Freight Cenveyo 
industrial Works, Bay City, Mich. 


ach. Co., Chicago 


| Gauges (Pressure Lin Be Rehuier 
Ashcroft Mfg. Co., 111 Liberty St., N Link Beit Eng. Co., Nicetown, Phila. 
K.R. Leck Washers 
Austin Mfg. Co., Chicago, Ill . Lock Washer Co., Newark N. J. 


BOILER COMPOUND. 


SC A 


In Boilers 
PREVENTED BY 


AMERICAN FLUORIDE COMPANY, 


126 Liberty Street, New York. 


WILL SEND YOU CIRCULAR AND SAMPLE. 


The Inside Route Between New York and Boston, 


Providence, Worcester and all Eastern Points. 

Steamers Maine’’ and New Hampshire’ leave New 
York from new Pier 36, N. R., one block above Canal St., 
at 5.30 Pp. M., daily, Sundays included during July and 
August, connecting with 3 Eapress Trains for Roston. 
Steamboat Express with Reclining Chair Cars Free af 
Charge 
J. W. MILLER, President. 0. H. BRIGES. G. P. A. 


Western Office, 73 & 75 W. Jackson Street, Chicago, Ill. 


Blown Of the Cars. 


This cannot happen to passengers 
where cars are equipped 
with the 


woonrd 


PLATFORM GATE, 


4,000 NOW IN USE. 


J. B. GOODWIN, Sole Agen: 


29 Broadway, New York. 


Manufactured by R. BLISS MFG, CO. 
R. I, 


THOMSON’S 
SLOTTED RIVETS. 


Sectional view. 


Sectional view when set, 
The only rivet in the world that can be set 
without a machine. 


For fastening Belts, Straps and other articles made of Leather, 12 
Rubber, Canvas, Felt, Pestepoaré, Sheet Iron or Wood. 
SIZES +, 14s, vs, 34 


165 i's, 15 


» No. 9 Wire Gauge. 


SIZES 1's) 1's té, N No. 6 Wire Gauge. 


JUDSON L. THOMSON MFG. CO., 


WALTHAM, MASS. 


: 
ak 
4 
v of 
STONINGTON LINE 
i mer) MARK 
| 3 
4> «* 4 
| 
| | | | 
| 
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FOR WROUGHT-IKON PIPE. 
METAL UNION, 
Keystone! UNION, 


teady for immediate use. Requires no 
washer. Can be made tight with but little 


St Pens. Ave, and Mamition sts STEEL AIR-BRAKE FITTINGS. 


Guaranteed air-tight, threads full and 
sharp, made from templets to 
standard gauge, 


SsrPECIFYT 


FLAGG STEEL FITTINGS 


pressure. FOR AIR-BRAKE CONNECTIONS. 
ve fur BILLINGS 
rienced 
£o. 


STEEL FOR THE PURPOSE. 


DROP FORGED FROM THE VERY BEST DOUBLE-ACTING RATCHET DRILLS. 


The entire satisfaction which these drills have given in the many years 


they have been before the public is a guarantee of their excellence. 


THE BILLINGS & SPENCER CO. 


HARTFORD, CONN. 


RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS 


al : Lecomotives | Ore Handling: Machinery. Chicago, Milwaukee & St. Paul. | Sewerage Tanks (Ceda 
Baidwin Locomotive Works, Philada. | King Bridge Co., Cleveland, O. | Chicago & Northwestern. | J.J. R. Croes, 13 William 8t.. N. G. 1, Burkhe rat’ s Sons, Philadelphia, Pa 
py, Il. Brooks Locomotive W'ks,Dunkirk, N.Y | Lid erwood Mfg. Co , % Lib’ty St., N.Y. | Chicago, Rock Isl. & Pacific. , Sewer Pipe Fairvanks Morse & Co., Chicago 
Cooke Loco. & Mi ach. ©o., Paterson, N.J Packing, Asbestos | C,H. & D. Blackmer & Post Pipe Co., St. Louls, Mo | Tank Vatwes 
Co. 3 Dickson Mfc. Co., Scranton, Pa. H. W. Johns Mfg. Co., N. Y. City. | Hoosac Tunne : Route. R. D. Wood & Co., Philadelphia, ra. John N. Poage, Cincinnati, 0 
, Three G, L, Fowler, 58 Broadway, N. Y. Packing, “Metallic Ulinois Centra Shafting Taps and Dies 
Lima Machine Works, Lime, O. Metallic Pac ~ og Co., Phila. Kans. C ity, Ft. ‘Scott & Memphis Ry. — Sellers &Co., Phila. D. Saunders’ Sona, Yonkers, N. Y 
4. 8. Males & Co., Cincinnatt,O. ‘ | Pa vckctng, Rabbe Lehigh Valley R. R. Siguals Manning, Maxwell & Moore, 111 Lib. St 
Y nt N. ¥. Equipment ¢ Wall St..N. Y. | t.& Pack. ©o.. Ltd ,15 Park Row. Michigan Central. Hall! Signal Co., 30 Broadway, N.Y | N.Y 
Pittsburgh Loco.@ CarW’ks, Pittsburgb. | Missouri, Kansas & Texas Ry. Johnson R. Signal Co. Rabway, N.J.| Testing Laboratory 
rel’'d. O : H. K, Porter & Co,, Pittsburgh, Pa. Paint & Color Co., 15 Cortlandt Missouri Pacific. Kinsman Bi'k System LibertySt Pitts. Testing Laboratory’Pittsburgh, Pa. 
a, Portiand Co., Portland, Me New York Central & River. Mozier Safety Signal Co. Galion. oO. Telegraph Call-Bell System 
"7 ry x Richmond ( Va.) Loco. & Mach, Works. W. Devoe & Co., Fulton St., New York, Lake Erie & Western Nat. Switch & Sig Co., So. Bethlehem, Pa tlectric Secret Service Co., N.Y. City 
a. LO. 3 Rogers Loc. &Mach. Wks., Paterson, N. J. yo Dixon Crucible Co.,Jersey © ba .| New York & New England | R. R. Union gee h & Signal Co., Pittsburgh Gill-Alexander Electric Mfg. Co., Kan 
Schenectady (N. Loco, Works. Nat. Paint Works. Wailamsport, Pennsylvania. Styttah sas City, Mo 
ork. : Taite & Carlton, London, Eng. Standard Paint Co., 2 Liberty St Stonington Line. Vaile Sieuns. 309 No. St. Raltimore,M¢@ | Thermometers 
t.N Wharton R. R. Switch Co.. Phila. Patents Texas & Pacsfic. Snew Shoveis and Piows Standard Therm. Co. Masa. 
: Leremotive Ash Pans ’ W. Dudley & Co., Washington, D. C. Raliread Prieting Jull Mfg. Co. ery Tie Plate and Br 
Geo. L. Fowler, 53 B'way, N.Y. S.C Fitzgerald, Washington, D. C. F. Ketcham & Co., 27 Nassau Solid staybolt Ir Phillips, Box hila 
Leceome » Bo ler Tubes. Howson & Howson, ily So, ith St., Phila.| Railreads, *uilding & Hollow Stay Bolt Co., Cuyaho Tie Plates 
St..N.Y Allison Pailadelphia. Pa Geo. P. Whittlesey, Washington,D. C. L. Breckinridge ( 53 B’way Falls, © Q &C, Co., Chicago 
Lecemeotive Finishing arnish Phospher-Bronze Railroad supplic Recorders Shoulder Tie Plate Co., Philadeiphia,Pa 
Flood_.& Conklin, Newark J Paul 8. Reeves, Philadelphia. Bryant & Barbey, 79 uk s Boston.. ~ td Speed Recorder Co., Chicago. Track Tools 
Lecemotive He Phosphor-Bronze Smelting Co., Phila, Reginald Canning & Co., 113 Y. Sepik Fairbanks, Morse & Co., Chicage 
yak a Adams & Westlake Co., Chicago. | Pile Drivers Fairbanks, Morse & Co., Chicago. nilworth, Porter & Co., Pittsburgh, P Metcalf, Paul & Vo., Pittsburgh, Pa. 
yano"a \ Nat. Elect. Headtight Co., Indianapolis.| Bucyrus (O.) Steam Shovel & Dredge Co. £. S. Greeley & Co., 7 Dey St.. N. Y. Q. Co.. Chicago. Transfer Tables 
Lecemetives, =econd- Hand 5 | Industrial Works, Bay City, Mich. The Johnson R. R. Signal Co., Rahway. adlorris Sellers & Co., Chicago Industrial Works, Bay City, Mich 
N.Y Reginald Canning & Co., 115 B’way,N.Y.| Lidgerwood Mfg. Co., % Liberty St..N.Y.] A.S. Males & Co..Cincinnati, 0. — | Springs Turn Buckles 
a N. Y. Equipmen all St., N. +. D. Peters & Co., London, © and. rerch Spring Co. "ittaburgh, Pa urn ables fer 
N.Y Lecemotive Staybolt tren | & Mach. A. T. Shoemaker, C Pickering Spring Co., Pbilade!phia. | Cofrode & Saylor, Philade F 
Falls Hollow Staybolt Co., Cuyahoga | Sean Rail saws Chas. Scott Spring Co., Philadelphia.Pa.| Industrial Works, Bay City h. 
Pa. Fails ia N.Y. Bryant & Barbey.178 SummerSt.,Boston. | Stand Pipes King Bridge Co., Cleveland, © 
L ubricators lp Railway Varnishes & Sarfacers John N. Poage. Cincinnati, A. 3. Males & Co.. Cincinnat! 
y Detroit Lubricator Co., Detroit, Mic - | ih 4 i P hi »Ipbia, P Flood & Conklin, Newark, N. J. King Bridge Co., Cleveland, © Passaic Rolling Mill Co., Paterson, N. J 
Pa. Nath un Mfg. Co., 92 Liberty street, N.Y. | Pre i nilade a, Fa. Ratchet Drills Sheffield Veloc. Car Co., Three Rivers, Wm. Sellers & Co., Phila. and N. 
Machinists’ Tools | Stow Flesible Shaft Go., Phila. P Billings & Spencer Co., Hartford, Conn. ich. Shiffer Bridge Cu.. Pittsburgh, Pa 
t, N.Y Acme Machy. Co., Cleveland,'0 Show Mfe Co. Bin Schuttler Mfg. Co., Chicago. Staybolt Tron Valve 
Bement, Miles & Co., Philadelphia, Pa. | 5. Reducing Valves Falis Holiow Staybolt Co., Cuyahoga Ashton Valve Co.. Ruston 
‘ Billings &Spencer Co Hartford. Conn senor uns Pittsburgh. P Curtis Regul. Cc., 89 Beveriy St., Boston. Falls, O Curtis Regulator Co., Soston, Mass 
Pa ; W. Bitss Co.. Brox EER. marca, Regulator Co.. Boston, Mass. voller Brea. Co. Mason Regulator Co., Boston, Mass 
> jridgeport nn ach 00 orks efine ones & Boston toss Valve Co., Trey, N.Y 
sip Brown & Sharve Mfg.Co.. Providence, "Fairbanks, ental Ng: ee Falls Hollow Staybolt Co Steam Coaplin R. D. Woods & Co., Philadelphia, Pa 
N.Y Ferracute Machine Co., Bridge ton Refrigerator Cars Moran Flex. Joint Co., Louisville, | y arnishes 
Gould & Eberhardt, Newar«, N. Co. "Se. M. Pancoast, Camden, N. J. Ky W. Devoe & Co.. Fulton street, N.Y 
rtfore Edw. Harrington, Son & Co.. R. Worthington, 86 rty ¥.] & Puc. Re Cars ©.,Chicago. | Steam Dredges & Conklin, Newark 
Hayes Tool Co., Portiand Me Rae iitva Hefrigeratiog Machin Bucyrus (O.) St'm Shovel & Deedge Co Murphy & Co., Newark, N. J.* 
male ' Long & Allstatter ( Hamilton, O . T, Conne iy, Milton, Pa. De La Ver ne ~ ae Macl bine Co., N.Y | Steel Car Channels Fdw Smith & Co., Times Bidg., N. ¥ 
vn. Manning, Max. & Moore, 111 Liberty St., an ths Rivets, ott Cambria Iron Co., Johnstown, Pa. Ventilators 
Morse f'w.Dr.& Mach.Co.,N.Bed'd, Mass. Bethlehem Iron Co., Broadway, N. Y. J.A Co., Waltham, Mass. Steel—Mashetr’s ‘ > entilator ( Phila 
Mass Newark Mach. Too! Wks., Newark.N.J.| Cambria Iron Co., Johnstown, Pa. hoad se aper- B. M. Jones & Co., 11 Oliver St., Boston. | Q. & C. Co., ‘hica ago 
Bethic ‘ Niles Tools Works, Hamilton, 0 Geo. A. Evans, 4) and 42 Wall St. N.Y.| Amer. Steel Scraper Co., Sidney, O. Steel Castings w ashers and Rivets 
4 Pedrick & Ayer, Philadeiphia, Pa. Humphreys & Sayce, 10) Wall St., N. ¥. Reck Ballast and Reck Breakers Chester Steel Castings Co., Philad'a., Pa. Fuller Bros.@ Co..189 Greenwich St..N.¥ 
burgh Geo. Place, 120 Broadway, N.Y Illinois Steel Co., Chicago, IL. Gates Lron Works, Chicago, ILL. Eureka Cast Steel Co., Philad’a, Pa w ater Celumne 
ea. D. Saunders’ Sons. Yonkers, N. Y. A. 8. Males & Co., Cincinnati. Reck Drills Norristown Stee! Co., Norristown, Pa age, Cincinnati, O 
Wm. Sellers & Co., Philadelphia. N. ¥. Ee uilpment Co., 15 Wall St., N. Y. Ingersoll-Sergeant Rock Drill Co., N. Y. Sharon Steel Castings ©o., Sharon, Pa Sine fite! id V. Car Co... Three Rivers, Mich 
Stiles & Parker Press Co., Middletown, Pennsylvania Stee! Co., 2 Wall St., N. Y. Rand Drill Co., 23 Park Place. New York Solid Steel Co., Alliance. 0. Water Purifier 
Conn Robinson & Orr, Pittsburgh, Pe Rolling Sreel Shatters Pratt & Letchwertn. Buffalo, \. ¥ Arthur Pennell, Kansas City, Mo 
Stow Fiexible Shaft Co., Phila.. Pa A. 8. Whiton, 115 Broadway, N. Y. Jas G. Wilson, 74 W. 23d St., New York. | Steel Centre Pilates Waterproof tn«al. Papers 
Stow Mfg. Co., Binghamton, N. Y. Rall Fastenutings Roofing Schoen Mfg. Co., Pittsburgh, r’a Standard Paint ¢ 2 Liberty St. NX. ¥ 
Universal Radia! Drill Co., Cincinnati. Cambria Lron Co., Johnstown, Pa. Fast. Gran. Roofing Co., JerseyCity,N.J.| Steel and Iren Plat -s w ater Savply 
m,Del. Watson & Stillman E. 43d St., N. ¥. Fisher Rail-Joint Works, Trenton, N. J. oots Lakens Iron & Stee! Co..Coatesville, Pa. K s William St., N ¥ 
Wharton R. R. Switch C Phila A. 3. Males & Co., Cincinnati Berlin Lron Bridge Co., E. Berlin, Conn. Wellman Iron & Stee! Co., Thurlow, Pa w RD 3. ‘Bash ¢ or rd 
Malleable tron Castin s, Mete aif Paul & Co. Pitteburgh, Pa. King Bridge Co., Cleveland, 0. Steel and steel Tires Samson Cordage Works, Boston, Mass. 
National Mal’. Castings Co., Cleveland. National Lock Washe r Co., Newark,N.J.| Rolling Journal Bearings Latrobe Steel Works, Latrobe. Pa. Wire. Ialetes 
Mandrel Kolled staybolt tren N. Equipment Wall St., N. Y. Mencely Bearing Co., W. Midvale Steel Co., Nicetown, Phila Okonite Co, (Ltd.), 
F alls Hollow Staybolt Co., Cuyahoga Morris Sellers & ( Chic Rolling Stock to Lea Thos. Prosser & Son, 15 Gold St., N. Y. Wire Roepe 
alls, O Ruffner & Philade ‘Iphia, Pa. Oliver Ac Li iherty » Standard Steel Works. Philadelphia, Pa. Trenton Iron Co., Trenton, N. J 
.N. ¥ ; Mintne Machinery Rail Join Rubber Belting Switches and switch Stands Weed Working Machinery 
N.Y Lidgerwood Mfg.Co.. % Liberty St..N_Y Cont Rall joint Co.of Amer., ney r°EN. N.Y. Belt.& Pack.Co.,Ltd.,15 Park Row. Allentown Rolling Mili, Allentown, Pa Rerry & Orton Co., Philadeipbia, Pa 
Union ~~ m Works, San Francisco. Koo Rall Joiat Co . Newark, N. Peerless Rubber Co., 15 Warren St. Barnum & Richardson Mfg.Co.,Chicago Egan Co., Cine innati oO 
Nat Lee Fisher Rail Joint Works, Tre aa, N. J.) Safety Vaive Elliott Frog & Switch Co., &.5t. Louis, [il J. A. Fay & Co., Cincinnati, 0 
tL.N.Y. Amer ashe r & Mfg. Co., Newark, N. J. A. Males & Co., Cincinnati, 0. Ashton Valve Co., Boston, Mass. Johuston R. R. Frog & Switch Co Greenlee Bro Co., Chicago 
llada Metcalf, Paul & Co., Pittsburgh, Pa. McConway & Torey Oo., Pittsburgh,Pa.| Saw Mills Kelsey R. R Signal Co., Florenwe , Mass. John A. White Co., Dover, 8. H 
‘ National Lock Washer Co., Newark Peanayivants Steel Co., Steelton, Pa. Richmond (Va.) Loco, & Mach. Wks. Nat. Switch & Sig. Co., So.Bethiehem,Pa | W eaton Cars 
Raffner & Dunn, Philade ipbia, Pa. Q. & C. Co., Chicago, Il. =cheol., Technical Pennsyivania Stee! Co., Steelton, Pa. Bucyrus Steam Shovel & Dredge (« 
- Standard Nut Lock Co., N. Y. | Ralilread and Transp. Lines Rensselaer Polytechnic Inst.,Troy, N.Y. Ramapo Iron Works, Ramapo, N. Y. Bucyrus, “> 
oil Biz Four. seceond-Hand Kelling steck Sheffield Veloc. Car Co., Three Rivers, Industrial Works, Bay City, Mich 
‘0 Signal Oi] Works, Ltd.,Franklin, Pa. ' Boston & Albany. A. S. Males & Co.. Cincinnati. Mich. renches 
Ol Cans | Chicago & Alton Se Hand steel Rails Union Switch & Sig. Co., Pittsburgh, Pa. Rillings & Spencer Co., Hartford, Conn 
Adams & Westlake Co., Chicago. | Chicago, Burlington & Quincy. W, i Perry & Co., Provigence, R. I. Weir Frog ©o., Cincinnati, ©. Rhode isiand Tool Co., Providence,R. | 
way. 
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No. 26. Metallic Thermometers for Mechanical Uses. 
No. 27. Metallic The:momsters for General Use. 


t No. 28. Thermostats and Thermometers with Electrical Attachments. 


No. 29. The Telemeter System. 


THEY CONTAIN VALUABLE INFORMATION WHICH WILL INTEREST YOU, AND WILL BE SENT ON APPLICATION TO THE 


STANDARD THERMOMETER CO., Peasopy, mass. 


Boston Office: Room 422, John Hancock Building. 


MANUFACTURERS OF 


ScHoen Manuracturine Co., 
Articles in PRESSED STEEL for Railways 


Scake rockers | Made {0 Interchange with any Standard. | 


PA. 
Western Office: 314 Phenix Building, Chicago, Ill. 
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W, H, DOANE, Prest. 


J. A. FAY & CO., 


CINCINNATI, O., U. S. A. 


CAN FU RNISH 


Car, 
Complete Equipments 


—OF- 


WO0D- 
WORKING 
= MACHINERY, 


JALFAY & 
Gees! 


No. 3 New Improved Hollow C hise} Car Mortiser. 
—AWARDED—- 


“Grand Prix,” Universal Exposition, Paris, 1889, 


4 GOLD AND SILVER MEDALS AT 


Catalogues and 


upon Application. 


D. L. LYON, Sec’y. 


Coanmotive and Railway Shops 


Estimates Furnishea 


Chica go Railway Exposition of 1883. 
ACME MACHINERY CO. 


Also, SEPARATE HEADs and Digs. = 
) First Premium Cincinnati Oentennial.———— 


Aome Bingle & Double Automatic Bolt Cutters Dat 5,82 
Cutting from } in. to 6 in. diam. : Pat, Aug 2585 


MORSE 


MANUFACTURERS OF 
Patent Machine Relieved Nut and 
Hand Taps, 


full line of U. 8. or Franklin-Insti 


and Whitworth Threads 


Bushing 


MANNING, MAXWELL & MOORE, 


SOLE SELLING AGENTS, 


111 LIBERTY STREET 
NEW YORK. 


TWIST ORILL & MACHINE CO 


Suitable for use in Railroad, Car and Loco 
motive shops. We keep in stock a 


tute Standard Taps ; also, y 
also Pipe Taps, Pize 


Reamers and Pipcs 
Stocks, Dies, and 


Morse Twist Drill & Meh. 


Established 1864. 


New Bedford, Mass. 


Manufacturers of D ri | | Ss 


Beach 
Chucks, 
Cutters, 


for Metal or Wood, 
Reamers, 


Taps, 
Dies, 


Drill 
Crinding 
Machines, 
and Special Tools. 


CATALOGUES MAILED ON REQUEST 


BERRY ORTON CO,, 


ATLANTIC WORES, 
swenty-Second above Arch St., PHILADELPHIA, PA. 


Machinery 
for Working 
Wood. 
~ Car Builders’ Tools a Specialty, 


Drawings and Estimates furnished 


"Three-Spinale Universal Veritoal Roring: Machine. upon application 


| 


BEMENT, MILES & CO. 


PHILADELPHIA, PA., 


METAL-WORKING 
MACHINE TOOLS 


For Railroad Shops, Locomotive 
and Car Builders, Machine Shops, 
Steam Forges, Ship Yards, Boiler 
Shops, Bridge Works, etc. 

Steam Hammers for Working 
Iron or Steel. 
NEW YORK OFFICE, EQUITABLE BUILPING. 


GEORGE PLACE, Agent. 


G00 WORKIA IG 


The Long & Alls 


Dee le, Sin ee, 
Ang! ~Ba r, G 
Ho riz mtal, Ty vin, 
Be I Spa 1g, 
G ate Mult ip oi e, 
Belt and Steam- 

Driven 


Punches 

& Shears. 
=| Over 300 Sizes. 
p Send tor Cat 


Large "PUNCHES" « nd “SHEARERS” 
for Bridge and Cirder Work, Iron 
Buildings, etc., etc. 


Foot ScreW and Drop. Also Cutting, 
Punching, Forming, Shearing, 
Embossing, Coining 
and Drawing 


PRESSES 


OF ALL SIZES AND KINDS. 


PRESSED ad DIES 


For Lanterns, Lamps, Tinware, 


Brass Goods, etc. 


MACHINE 


BRIDGETON, N. J., U. 8. A, 


Manufacturers of all kinds of Presses, Dies and other Tools 


for Sheet and Bar Metals, 


Please Send for their Illustrated Price Lists, describing 150 


kinds “f Procaas. Lathes, Rolls, Beaders, Trimmers, ete. 


x 
> 2% 
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BORING BAR FOR LATHE. 


We build this bar any size required. It has hardened centres: 


automatic constant feed of cut gears, with steel feed screw, being care- 
fully fitted up with a bronze thrust bearing, keeping out all lateral 
motion. We furnish suitable cutter-heads with our adjustable tool- 
holder. AM bars accurately ground to gauge, and are first class in every 


— particular. Prices vary according to diameter and length of bars. 


FOR CIRCULARS AND PRICES ADDRESS 


PEDRICK & AYER, 


1001 and 1003 Hamilton Street, Philade'phia, Pa. 


DRILL PRESS 


FOR THE 


RAILROAD SHOP. 
WRITE TO 


GOULD & EBERHARDT, Newark, N. J. 


32 


3 37", 52. 


RICHARD DUDGEON, 
24 St., New Yor, 
Maker and Patentee of 


Improved Hydraulic 
JACKS. 


PUNCHES, 
BOILLER- 
TUBE AND 
DIRECT-ACTING 
Steam Hammers. 
Communications by letter wil 
receive prompt attention. 


Jacke for Pressing on Ca 
W heels or Crank Pins mad: 
ta arder 
TANGYE’S 
HYDRAUL'C «LIFTING JACK. 
A good, reliable jac k fo 
hfting or pushing in an 
direction. The lever i 


for pumping it up, th 
key lowers and stops i 
atany point, when it i 
again ready for liftin 
saving time and trouble 
Various sizes made, 
trom 4 tons to 200 tons. 


Joseph F, McCoy Co 


26 Warren St.., 
NEW VORK, 


6 ADAMS STREET, BROOKLYN, WN. Y. 


OWNERS ALSO OF 


BLISS CO. Lid 


THE 


Stiles & Parker 
Press Co. 


Presses, 
Drop Hammers, 
Shears, 
Punches. 


o— 
ALSO 


Dies and Tools 


FOR 


~ Lamps, Brass 
Trimmings, 


ETC. 


Important to Railroad Managers 
and Master Mechanics. 
SIBLEY’S 


PERFECTION VALVE OIL. 


PRESSES, 


For Forcing Car Wheels, | 
| More perfect lubrication insured, and entire 
Crank &c., &c. 


freedom guaranteed from corrosion of cylinders 


INFERIOR TO NONE. 
Iargest Variety. 


PORTABLE HYDRAULIC PUNCHES 


For Bridge and Beam Work. 


WATSON & STILLMAN, | 


210 East Forty-third Street. New York City. ~ J. C. SIBLEY, 
| *RESID. 
sCALES FOR TURNOOTS. By E. A. GieseLer. Gives graphically the frog number, 


| and destruction of steam joints by fatty acids 
In exclusive use on 50 railroads. 
References and prices furnished upon appli 


| 47 Make exclusive speciahy of the 
| Manufacture of Valve and Signal OU 
for Railroad use. 


SIGNAL OIL WORKS 
(Limited), 
FRANELIN, PA, 


Adjustable Crank Pin Press. 


lenethof lead and degree of curvature for turnouts from 3° to 42° 30’. Stiff card board, \ CAR- BUILDERS’ DICTIONARY, 


ket size. More convenient and corns than tables. Price. with full Airections for use, , 
T VY, | 
Price, 83 a copy. 


NEw YorRK. 


“BS LIBERTY OT, 


IMPROVED LOCOMOTIVE STEAM GAUGE 


SPRINGS MADE FROM 


Special Seamless Drawn Tubing. 


The ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Parts are De- 
tached from the Back 
of the Case. 


‘ Case Fitted with our Patent Elastic Packing 1 Prevent 
Dust and Moisture from Entering Gauge. 


Ts Ashcroft Mfg. Co. 


Office, 111 Liberty Street, New York City. 
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CHICAGO: Factory, Bridgeport, Conn. 


ay 
On 


x | THE 


THE 


This not successfully 
handle all waters, but there are 
none that it will not improve. Ina 
large majority it will demonstrate 
great economy. 


device will 


The apparatus can be made at rail- 
road shops at small expense. 


A trial is solicited at our expense. 


GAZETTE. [Juny 22 1992 


This water purifier is now in use 


and on trial on the following railroads: 


Wisconsin Central. 

Great Northern. 

Northern Pacific. 

Atchison, Topeka & Santa Fe, 
Baltimore & Ohio. 


We refer to each of them. 


Cut showing Purifier Applied to Locomotive. 


Office: 134 Van Buren Street. 


CHICAGO, ILL. 


Factory: 43d St. & Stewart Ave. 


CHICAGO SPLICE BAR MILL. 


MANUFACTURERS OF THE 


New England Agents, 


New “GREER” Railroad Track Spike 


OFFICE, 


and the Celebrated “SAMSON” Bar. 


Fourteen years’ unexampled success has demonstrated the fact that under all varieties of Railroad Service they will prevent “ low joints,’ battered rail 
ends, andina remarkable degree withstand the test of breakage. More than 10,000,000 Bars in use on 160 different Raliroads, equivalent to 14,240 miles 


of track. 


The “* Greer”? Railroad Track Spike is the latest and best spike offered to the BRallroad managements of this country and Great Britain. 


A holding power ot from one to two tons more per spike than any 5% * 9-16 sp 
fiber. Hand packed in kegs—every spike perfeet.. Particularly adapted for use 
PHOTOGRAPHS. 


Indestructible. 
ike. Automatically sharpened to chisel edge, it cuts; does not tear the wood 


on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTS AND 


R. B. F. 


PEIRCE, President and General Manager. 


THE NATIONAL ELECTRIC HEADLIGHT COMPANY, 


INDIANAPOLIS, IND. 


The only powerful headlight for locomotives that has stood the test of extensive use 
The National Electric Headlight is now in operation on ten roads, among W hich are: 
the Queen & Crescent Koute, the Monon, and the Chicago & Eastern Illinois Every enginemé 


The National Electric Headlight is advantageously used on passer 
to stop a train, even when running at the highest rate of speed 
rounding’ a curve lights up the surrounding country to such an extent that 
ahead to enable him to prevent collisions and derailments. 
e National Electric Headlight is an arc light of 2,000 candle power, p 
mmediately behind the light, which is supplied with steam by a pipe from the ¢ ab. 
lamp, as desired. Three years unvarying success in use. 


ger and freight tra 


there is little possib 


aced in an ordinary case of the usual style, with the ordinary reflector. 


the Vandalia, the Cincinnati, Hamilton & Dayton; the Sedionapele, Decatur & Western 
an who has been behind one of these lights is enthusiastic in its praise 


ins, on double and single track, Ne 
An object like a horse or a cow can be seen half a mile, and a car or a larger object can be seen one mile or more. 


It renders any obstacle plainly visible at sufficient distance 
» An engine 
ility of acollision. In other words, it makes daylight for the engineman for sufficient distance 


It is run by a small dynamo placed 


The engineman from his seat can instantly shut off or 'urn on the steam, and thus extinguish or relight the 
Send for detailed testimony, full description an terms, Trial headlights furnished. 


THE 


YCLONE 
PORTABLE FORGES 


je—7 Have Double Ratchet, Solid Frame, 

Adjustable Legs, Dezachable Lever. 

Run Lightest, Make Strongest Blast & Last Longest. 
ALL DESIRABLE STYLES AND SIZES. 


Sold by Hardware and Machinery Dealers everywhere. 
Send for Catalogue of these and 


Hand & Power Blower, Blacksmith Drill Presses,ac. 
THE FOOS MFC.CO.SPRINCFIELD.OHIO. 


LEHIGH VALLEY 2. 


DOUBLE TRACK: —STEEL RAILS, 


The Popular Route Between New York, Philadelphia, 


Easton, Bethlehem, Allentown, Mauch Chunk, Wilkesbarre, Pittstown, Scranton, Ithaca, Geneva 
Waverly, Watkins’ Glen, Elmira, Rochester, Buffalo. Niagara Falls, Toronto, Detroit, 
Chicago, St. Louis and all Points West. 


. + sony Palace Cars on all Through Trains, Anthracite Coal used exclusively. Nodust No 
one 
it 


CKET OFFICES: New York—Gencral Eastern Office, 235 Broadway; Depot feat cf 
Cortlandt Street; Depot foot of Desbrosses Street; all Penna. R. R. Ticket Offices and Dodd s 
Transfer Co. eOffices. PHILADELPHIA—624 and 836 Chestnut Street; P. & R. Depot, Ninth and 


Green Streets; P. & R. Depot, Third and Berks Streets 


The mountain and valley scenery traversed by this line is the most beautiful and pictur- 
esque in America embracing the romantic valleys of the Susquehanna and Lehigh, and the 
bistoric Wyoming. Ask for tickets via “‘ Lehigh Valley Route.’ 

K. B, BYINGTON, H. STANLEY GOODWIN 

Gen'l Pasa. Agent. Mauch Chunk. Pa Gen’! Supt.. Bethlehem. Pa 


The Eeonomic Theory of the Location of Railways 


An analysis of the conditions controlling the laying out of railways to effect the 
most udicious expenditure of capital. 


wall A. M. 


. $4.00 per copy. 


THE RAILROAD GAZETTE, 73 BROADWAY, N.Y, 


American Practice in Block Signaling. 


With Descriptions and Drawings of the Different Systems in Use on Railroads in the 
Tnited States 

This is ahandsomely printed, elegantly bound volume, 7 % in. x 9in It describes clearly the 
Simple Block System, Single Track Blocking Sykes’ System, Automatic Clockwork Track 
Circuit Sigrals and the Electro-Pneumatic Track Circuit System. 

It contains elaborately illustrated descriptions of the systems in use on the Pennsyl- 
vapia. Boston & Albany. Fitchburg and New York Centra! Roads, end correct encravings and 
descriptions of the W estinghouss Pneumatic, the Hall Automatic and Black's Avtomatic 
Systems; and also of the Liluminated Semaphore, Koyl’s Parabolic Semaphore and the Stewart 
Hall Train Order Signal 

The book is de esigned to make the methods of block signaling clearly understood and to 
show the present development of the art on American railroads. PRICH, B2.00 


THE RAILROAD GAZETTE, 73 BROADWAY, NEW YORE, 
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Railroad officers the way of improving the oper- 
a ated lines under their charge, or desiring to have at their immediate commana statistical facts 
be: asto almost any detail of operation, as well as Railroad Engineers and Engineering Students, 
= will find this AN INDISPENSABLE WORK, as being not only the best but the only treatise in 
; i the language of an at all analogous naturé 
PRICE, post-paj 
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STEEL SURFACE CATTLE GUARDS 


— MANUFACTURED BY— 


HOISTING ENCINES. 
Of any Power and Style, SINGLE 
AND DOUBLE CYLINDsR, 
vith improved patent friction 
drums especialiy sdapted for all 
classes of work, Single and 
Double Drum, friction aa direct 
geared, link motion MINING Ea- 
gines, Four, six and eight a mo 

lock cluteh 


ySH CATTLE Guy RD¢ 
9 J pe Ling Bit 

REC cn 
\ \ _HALAMAZOD, MICH. ® / f gine, Double cylin- 
ae \ m der, double friction 

/ G Engines, Powerful compound geared and fric 
ia geared QUARRY Engines, WITH OR WITHOUT 

| J. 8 MUNDY, 20-94 Prospect St. Newark N. J. 
5 | DRAWING AND ENGRAVING 
Y _ The Railroad Gazette, finding it necessary to 
en os) increase its facilities for execuung ite own eD- 

s ' pravings, is pow prepared to fill orders fo 
: ACCURATE 
ARTISTIC 


For Testimonials, Prices, Etc., Address 


BUSH CATTLE GUARD Kalamazoo. cazerre. 73 Broadway,W_Y. 


DRAWINGS AND 
ENGRAVINGS 
| of all kinds, working either from objects, pho o- 
biue-prints or sketches. 
ADDRESS 


SU RFACE GUARD.’ 


ALL STEEL. 


Weight ‘of Guards: Single Track, 508 Ibs.; 
Double Track, 1,206 Ibs. 


THIS IS NO LONCER AN EXPERIMENT. 


They have been in use for moe than two years. The demand for them is rapidly increasing. 


MERRILL-STEVENS MFC. CO.. Micn. 


We use the “Duncan” Steel Stay-Guard and the “ Australian” Stretcher-Pastener. 


Contract 4 Bullé- RAILWAY FENC 


1159 The Rookery, CHICAGO. 


“KALAMAZOO ” 


NEW STEEL SURFACE CATTLE GUARD 


THE MOST EFFECTIVE STOCK TURNER IN THE MARKET. 
NO NEW TIES OR EXCAVATING REQUIRED. 


PRICE ONLY 


20.00. 


KALAMAZOO R.R. VELOCIPEDE & CAR CO. 


MIc=z. 


THE GUARANTEE GU. OF NORTH AMERICA. 


The Oldest and Largest in America. 


BONDS OF SURETYSHIP. NO OTHER BUSINESS. 
PAID UP CAPITAL, $300,000. ASSETS, nearly $750,000. ANNUAL REVENUE, over $305,000, 
HEAD OFFICE, ST. JAMES STREET - - MONTREAL. 

President, SIR ALEXANDER T. GALT; Vice-Pres. and Managing Director, EDWARD 
RAWLINGS; JAMES GRANT, Secretary and Attorney. Ltd Branch Offices and Agencies 

a the principal cities throughout. the U nited States and Canaa 


A” WHITNEY & SONS 


CHILLED WHEELS for ENGINES and CARS, 


Cast in the Whitney Contracting Chill and Warranted Smooth 
and Round Without Grindi 


STEEL TIRED WHEELS WITH CAST T IRON CENTRES. 
‘Spoke or Plate Pattern.” 


ENGINEER’S AND FIREMAN’S 


TIME, EXPENSE, 


MEMORANDUM ACCOUNT BOOK. 


DESIGNED AND COPYRIGHTED BY E. W. YATES. 


Philadelphia, Pa 


A pocket memorandum book with rubber-tip pencil attached, with calendar and ee 
most conveniently arranged for the engineer or fireman to keep his own daily record of time 
and miles run, rate and amount earne!: also for individual expense account each month anc 

‘.¢ general memoranda. A certain i of checking with the tim >keeper in case of disagree- 
ment. It lasts one year, and every engineer and fireman shuld have one. Price, 5) cents each, 
20,0) for fifty copies, or $35.00 a hundred. An agent wanted on each 


PURFISHED AND POR SALE BY 


ESTABLISHED 184vU. 


GEO. J. BURKHARDT'S SONS 


(Buccessors to GEO. J. BURKHARDT & CO. 
Factory: 
NORTH BROAD, BELOW OAMBRIA 8ST 


Near Germantown Junction Station, 
Pennsy!vania Railroad. 


Down Town Office. 
NO. 240 CHESTNUT sT., 
PhMadelphia, Pa. 


CEDAR TANKS 


FOR WATER STATIONS, 
From 1,000 to 100000 Gallons Oanvacity 


A long experience has shown that 
CEDAR is the best material for Water 
Tanks, being more than twice as dur- 
able as Pine, and can be furnished by 
we at about the came coset. 


New Era Grader, Ditcher oad Railroad Builder. 
building railroads makes cuts or fills enbankments for 2 cents per cubic yard, moving 1,000 to 
00 cubic yards in 10 hours with six teams and three men. Loads 600 to 800 wagons 
1% yat.ts in came time at a cost of 2% centseach. Builds country roads at the rate of one mile in 
ys. We also make the Austin- eversible Road Machine, Buck Scraper, and Drag 
Contractors’ Plows, Street Sweepers. Send for catalogue. 


AUSTIN MFG. thicago, ILL. 


American Practice in Block Signaling. 


With Descriptions and Beqwings ZZ the Different Systems in Use on Railroads 
in the United States. 


This isa handsomely printe1, e ete bound volume, 7% in. x 9 in. It describes clearly 
tne Simple Block System, Single Track Blocking Sykes’ Sy te m, Automatic Clockwork Track 
Sircuit Signals and the Electro-Pneumatiec Track Circuit System. 

It contains elaborately illustrated descriptions of the svstems in use on the Pennsylvania 
Boston & Albany, Fitchhurg and New York Central Roads, and correct engravings and des 
criptions of the Westinghouse Pneumatic, the Hall Automatic and Black's Automatic Sys 


tems;and also of the [laminated Semaph »yre, Koy!l’s Parabolic Semaphore and the Stewart 


Hall Train Order Signal. 
e book is designed to make the methods of block signaling clearly understood and to 


show the present development of the art on American railroads, 


PRICE, $2.0"). 


13 Broadway, New York. 
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Published and For Sale " The Railroad Gazette, 73 Broadway, New York. 
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Atchison, Topeka & Santa Fe 
Railroad Compaly, 


P. O, Box 346, No. 95 ong St., Boston, July 


INCOME BOND ‘CONVERSION 


UNDER CIRCULAR NO. 68. 


A substantial majority of the hoidings of 
the $80,000,000 Income Bonds having as- 
sented to the conversion proposed in Cir- 
cular 68, the plan has been declared fully 
effective by the Directors of the company. 
fo avoid injustice to distant and absent 
holders of Income Bonds who have either 
not become acquainted with the plan or 
through circumstances have been unable to 
uvail themselves of it in the limit named 
in Cirenlar 68, such limit is hereby extended 
intil September 1, 92. 

Incime Bonds will be received for exchange 
into Second Mortgage Bonds, Class A, until 
September 1, 1892, by the following ap- 
pointed agencies: 
UNION TRUST CO. OF NEW-YORK, 

At Office of Atchison Co., 
95 Milk St., Boston. 
UNION TRUST CO. OF NEW-YORK, 
8O B’way, New York City. 

BARING BROTHERS & CO., LTD., 
S Bishopsgate Within, London, E. C. 

Pending completion of engraved bonds. 
Negotiable Certificates will be delivered 
tmeome Bondholders, to be exchanged with 
out unnecessary delay for the former in due 
course, 
These Certificates have been listed on 
the Steck Exchanges in Boston, New 
York, and London. 
Income Bond Scrip of any class will be 
received for exchange, the same as the 
bonds, in amounts not less than $100, and 
in even hundreds or thousands. 
Holders of any of the bonds ealied for 
exchange, under Circular 63 of October 15. 
1889, upon presenting their bonds to any of 
the agencies mentioned, can effect the orig 
inal and present exchanges at the same 
time. 
ORAL AND WRITTEN INQUIRIES con- 
cerning this Plan-and applications for Cir- 
eulars and blanks for use thereunder can 
be made of any of the above agencies and 
of J. W. REINHART, VICE-PRESIDENT 
ATCHISON COMPANY, 95 MILK ST., 
BOSTON. By order of the Board of Di- 
rectors. 

GEORGE ©. MAGOUN, Chairman, 
J. W. REINHART, Vice President. 


Capitalists, Attention! 


RAILWAY TO LEASE. 


LONDON & PORT STANLEY RAIL 
WAY, running between London and Port 
Stanley, through the City of St. Thomas; 
and with large pleasure grounds at Port 
Stanley; CITY OF LONDON, population 
35,000, finest City in Ontario; CITY OF 
ST. THOMAS, thriving City with a popu 
lation of 11,000; PORT STANLEY, the 
only port on the north side of Lake Erie 
opposite Cleveland, Ohio—a most beauti- 
ful summer resort and greatly patronized. 

The road is twenty-four and a half miles 
long, and with ample sidings and switches, 
etc.,- in good working order; and the 
present lease with the G. T. R. Co, expires 
30th August next. 

This R. R. is controlled by the City of 
London and is the connecting link be- 
tween the Canada Pacific Railway, Grand 
Trunk R. R. and the Vanderbilt systems. 

The City of London is looking for a 
Company of responsible persons to lease 
the railroad (without equipment) to be 
operated by electricity or otherwise and 
offers asplendid opportunity for profitable 
investment, as the present revenue from 
freight, passenger and excursion is now 
considerable and could be greatly in- 
creased. 

W. M. SPENCER 
Mayor, London, Ontario. 


IMPERIAL RAILWAYS} For Sale by THE RAILROAD GAZETTE, 73 Broadway, New York 


For further particulars apply to tage = =| of the leading terms used in English Railway Carriage and Wagon construc- 


ENGINEERING CO | 
NICETOWN 
PHILA. 
49 DEY ST. 
NEW YORK 


Elevators, Conveyors, Manila Rope Po 


r Transmission Mac ery, Ewart Detachab 
Chain, Howe Chain, ete 


Western Connection: LINK- BELT MACHINERY CO., Chicago, Ill. 


e Link Belting Dodge 


THE CLEVELAND FROG & CROSSING CO 


MANUFACTURERS OF LUCAS’ PATENT STEEL FILLED 


FROGS AND CROSSINGS.— 


a _ IMPROVED SPRING RAIL FROGS. 


| 


Switch Stands and Track Supplies in General. N. P, BOWLER, President. 
GEO. C. LUCAS, Gen. Man. Office, 14 Winter St., Cleveland, 0. 


Improved Street Railroad Crossings, Split Switches, 


\CHEAP HOMES FOR MILLIONS, 


In order to meet the demands which come 
from every quarter of the North and East for 
cheap rates, in order to enable the farmer, the 
emigrant and the capitalist to visit the South- 
west and particularly TEX AS, the MISSOURI, 
KANSAS & TEXAS RAILWAY have deter 
mined to sell tickets on Aug. 30 to all points 
on its main line in _Miseourl, Kansas and the 
Indian Territory, south of Clinton, Mo., toall 
points in Texas. at the extremely low rate of 
ONE FARE FOR THE KOUND TRIP, good 
to return 20 days from date of sale. Now is 

| your opportunity. Go and see for yourself. 

For further information as to rates, routes, 
maps, time tables, etc., call on or address, 


WALTER G. GRAHAM, 
General Ticket Agent, 
PARSONS, KAN, 
B, PARKER, Ass't. Gen. Pass. Agent, 


No. 509 Chestnut St., St. Louis. Mo. 


“AMONG THE OZARKS” 


| is the title of an attractive and highly 
| interesting book issued by the Passenger 


JOHN HUGHS, 


FORT WORTH, TEXAS. 


CORRESPONDENCE SOLICITSD. 


RAILROAD CONTRACTOR AND BUILDER, 


We are making a Spectalty 
of the Preparation, “Design and Printing of 
Fine Trade Catalogues. 
and Estimates upon Application, 
H. ‘B. Prindle & Co. 
522 Exchange Building, Boston, Mass 


Samples 


BOOKS THAT SHOULD BE IN THE 
HANDS OF EVERY RAILROAD MAN: 
Catechism of the Locomotive, by Forney. 
Train Wire, by Anderson. 
Block Signaling, by Adams. 


——ADDRESS 


RAILROAD GAZETTE, 73 Broadway, New York. 


DICTIONARY 


OF TERMS USED IN CAR-BUILDING 


Tux RAILROAD GAZETTE has published one of the most valuable and elegant techni-s! 
books ever made—the revised and greatly enlarged edition of the Car-Builders’ Diccionary. 

The original edition was compiled in 1880 for the Master Car-Builders’ Association by Mr 
M. N. forney and others. The present edition, compiled by the Hailroad Gazette 
staff, assisted by memoers of the Association, has veen doubled in size, and contains 
nearly three times as rnany engravings. {ts 2,188 engravings include exact drawings of 
American Cars of every description, and of the different kinds of Trucks, Wheels, Brakes 

Couplings, Seats, Lamps, Heaters, and ail Car rurnishings in general use, in the minutest 
detail. Al! the detail drawings are made to scale, and each engraving is briefly described 
under the definition of its name. All terms in general use in car-building are defined, and 


We know of no book of equal appearance and value ever issued at so low a price. 
One book will be given free for 


cash order for 6 books, Price $3.00 per copy. 


OF 


NORTH CHINA. 


Manufacturers of Railway Equipment 
and Supplies are invited to send Cata- 
logues, 


Deseriptions, [Illustrations and | ¢ 


Price Lists, marked ** via Pacitic Mail,” 
to 
W. N. PETHICK, 
Assistant Managing Director 


of Imperial Railways, 


Tientsin, China, 


of railway material. 


Erabracing rules and regulations intended to prevent excessive purchases or the accumulation 


but of the principles that must be observed by a company in order to prevent improper prac 
tice, extravagance and waste in its material accounts. 


Published and for Sale by THK RAILROAD GAZETTE, 73 Broadway, N. 


“HANDLING RAILWAY SUPPLIES.” 


An exhaustive treatise on the purchase, receipt, inspection, storage 
Also a pamphlet on the 


“REQUISITIONS OF RAILWAYS,” 


, disbursement and use 


of undue stores either at a shop or upon a line as a whole. These books do not treat of accounts, 


Department ot the Kansas City, Ft. Scott 
& Memphis R. R. Co. The book pertams 
entirely to fruit-raising in that great 
fruit belt of America, the southern slope 
of the Ozarks, and will prove of value 
not only to fruit-growers, hut to every 
farmer and home-seeker in other States, 
looking for a farm and home. 

The book will be mailed free. Ad- 
dress, 


J. E. LOCKWOOD, 
Kansas Crry, Mo. 


Charles Paine & Sons 
Consulting and Civil Engineers, 


71 Broadway, New York City. 
Equipment, 


R | 
Water Supply. 
| Te rminal Yards 
da S| 


| Electric Appliances, 


Preliminary Surveys, 
Location, 
Construction, 


Improvement of Villages and Estates, 


TNE BOYER 
Railway Speed Recorder 


The only Recorder made that gives a 
chart of the run that can be read at 
sight, and hus a DIAL INDICATOR carried 
into the cAB so Engineer can see at a 
glance, any time, what speed he is run- 


ning. 


Boyer Railway Speed Recorder Co, 


244 DICKSON ST., 


St. Louis, Mo., U. S. A 


D. L. BARNES, 
Mechanical and Consulting 


Engineer. 


SPECIALTY: RAILWAY and LOOO- 
MOTIVE WORK. 


By MARSHALL M. KIRKMAN 


Marine and land engine tests made at short 
notice. Recent and scientific methods used in 
all work. 

The completion of inventions to practical ap- 
plication, including specifications and est - 
mates, forwarded by new methods, 


73 BROADWAY, NEW YORK, and 


Rookery Building, Chicago, Ill, 
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Published Every Friday at 
73 Broadway, N. Y. 


64.20 per Year TO UNITED STaTES AND CANADA, | 
6.08 “ Forgion COUNTRIES. 
Express money orders, or drafts. or P.O. orders 


or registered letters should he made to the order 
of the RarLroap GAZETTE 


CTION 
1 N > EC 


Engineering Employment Bureau, 
8 GRANGER BLOOK, SYRACUSE, N. Y., 


Furnishes Employers with Engineers, Su- 
perintendents, Chemists and 
Drafismen. 

Large number of reliable men constantly on 
file. rompt—Honest— Experienced . 

No Charge to Employers. 


EMPLOYMENT. 
YOSITION BY Al DESIGNER SPE- 


cially posted in railroad steam shovels, 
vile drivers, wrecking cars, étec. IL 
IRIVER, Railroad Gazette Oftice. 


\ . ANTED, FOR A MONTH, AN EX- 

perienced auditor to check over — 
accounts of a small railroad in New Yo 
State. Rep'y with reference to RECEIV Ay 
Railroad Gazette Office. 


WANTED AND FOR. SALE. 
FOR SALE. 


We own and offer for sale 100 tons of selected 
second-hand 52-)b. steel rails for prompt ship- 
ment. Rails can be inspected at Pittsburgh. | 
Price quoted on application to } 

ROBINSON & ORR, 
419 Wood st., Pittsburgh, Pa 


SALE. —ONE NEW TURN-| 

table, built by Shultz Bridge & Iron Co. | 
for this road, has never been placed in postition, 


weigh s about twen thousand pounds, fifty 

two fee baw al bearings. As we do 
not intend to use tables for turning will sell 
at a bargair For informstion, price and 
terms, address JAMES B. SAFFORD, Super- 
intendent. P. CO. & Y. Ky. Post Office Address 


McKee’s Rocks, Pa. 


SALE—ONE LIDGERWOOD 
doubl 


le 844 10 double drum: one Lid- 


ewes double 10 double drum: one 
sidgerwood double 644 single drum; one 
Mundy dwuble 6% 12 double drum; one | 
Mundy double 7 x 12 single drum: three =} 
drivers and hammers, three steam dredges, 


three steam shovels. 3 ft. locomotive cars, i 
rails, contractor's tools, Carson trench digger, | 
derricks, scows, two and four million gallon | 
pumps, boilers, rollers, tanks, all sizes; road | 
scrapers, 4 and 10-in. pipe, compressors, crush- 
ers; engines, all sizes. W. 8. MIDDLETON, 


52 John street, New York. 


E | Old Rails for Builders’ and Contractors’ use, 


Patent Metal Skylighis 


SECOND HAND STEEL RAILS. 


1,000 tons 60-lb. section, fit for relaying. Also 


in quantities to suit. For sale by 


WM. H. PERRY & CO., 
PROVIDENCE, R. I. 


TEE AND STREET RAILs, 
SPLICE Bars, TRACK 
AND NUTS, 

R. R. SPIKES. 
FRoGs, CROSSINGS, 
SWITCHES AND FIX 
TURES. 

IRON AND STEEL AXLES, 
Car TRUCK CHANNELS, 
Wrovent Iron TURN 
BUCKLES, LINKS AND 
Cak 

COUPLERS. 


LOCOMOTIVES AND CARS OF 
ALL KINDS. 


A. SHOEMAKER, 
Railroad Supplies 
and Equipment, 


(New and Second Hand.) 
Bak IRON AND STEEL, 
SHEET IRON AND STEEL, 146 BROADWAY, 
CORRUGATED IRON. NEW YORK. 
STEAM SHOVELS, 
Bal Last UNLOADERS, 
AND STEAM CRANES. 


VAILE & YOUNG'S 


BEAMS, CHANNELS, ANGLES 
TEES AND ODD SECTIONS. 


Without Putty. 

Construction 
adapted to all 
forms and styles of 
Skylights Thou- 
sands of feet in use 
have proved its su- 
Particu- 
arly adapted for 
Depots, Mills, Fac 
tories, etc., where 
large and continu 
ous lights are re- 
quired. Send for 
Illustrated Cata- 
HALF Size. logue. 


N. Oalwert St., Baltimore, Md. 


SALE. 


For immediate delivery, a number of 


Standard Cauge Locomotives, 
Now in use on the Northern Pacific Railroad. 
22 inches, 24 inches. 
(16 22 inches, 16 24 inches, 
59, 009 to 72,000 pounds 


Cylinders 
Weight 
Two Narrow Cauge, 6-wheel 
Locomotives, 
Cylinders, 12 x 18 and 16 x 24 inches. 
Weight, 48,000 to 74,000 pounds. 


FCLL DESCRIPTION ON APPLICATION. 


CEO. A. EVANS, 18 Wall St., New York 


- Also Saddie Tank Engines, 
Cylinders, 10 x14 inches. Weight, 26,000 pounds, 
Several Forney Type Engines, 

Cylinders, 10 14 inches, 
Weight, 33,000 to 36.000 pounds. 


For New York Delivery. 
47 Steel Rails, Fastenings and All 
Classes of New and Second-hand 
Equipment. 


FOR SALE. 


One combination passenger and baggage car 
and two passenger coaches—standard gauge; 
equipped with Westinghouse brakes; nearly 
new; immediate delivery. 

Two open excursion cars, seating 85, for sale 
at a bargain. 


HUMPHREYS & SAYCE, 


10 WALL ST., NEW YORK. 


SECOND HAND RAILS, 


For Sale in Lots to Suit. 


3,500 Tons 60 Ib. T steel. 
2,500 “ 561b. T steel. 


40 “ 65 Ib. T steel. 
750 35 1b. T steel. 
600 301lb. T steel. 


160 “ each 25 and 16 Ib. steel. 
250 35 1b. tram rails. 
250 “ §2 lb. Johnson girder rails 
All selected and excellent for relaying. 
Wanted 250 Tons second-hand 40 Ib, steel T 
rails. Address J. JEW KES, 
P.O. Box 1306, Pictsburgh, Pa. 


HAYES TUBE EXPANDER. 


TRIPLE EXPANSION 


BY ROLLER PROCESS 
Maikkes the Best Setting. 


Recommended by U. S. Government. 


HAYE 2s TOOL Co., 


CROSS ST. 


VON SCHON & GARNER, Civil Engineers 
FREDERICKSBURG, VA. 
Examination of railroad projects and prop- 
erty; surveys and locations of railroads. We 
operate throughout the South. Estimates free. 


J. A. L. WADDELL 
Consulting Bridge Engineer, | 
KEITH AND PERRY BUILDING, 
KANSAS CITY, MO. 

Su perstructure. Substructure. 
Engineer in charge of Western Office of the 


Pheenix Bridge Co. Special attention paid to 
deep borings to and into bed roc 


THOMAS APPLETON, 


M, A. 8. C. E., 
Civil Engineer and Architect, 
General Engineering and Architectural Work. 


SPECIALTIES: Railway Terminals, Switching 
Yards, Passenger Stations, Freight Depots, 
Coal and Ore Docks, Round Houses, Machine 
Shops, Foundries, etc. 

506 RIALTO BUILDING, CHICAGO, ILL. 


GEO. L. FOWLER, 
Mechanical HEngineer, 


53 Broadway, New York. 


Special attention given to Designing, Test- 
Stoo Railroad Machinery and 


Sole Agent pe Hale's Locomotive Ashpan. | 


Member Am. Soc. Civil Engineers. 
Me Inst. Mining Knginee: 
iate Am. Inst. Electrical 
FREDERIC K SMITH, 
Consulting Engineer & Geologist, Bridge Engineer 
227 KE. German St.. Baltimore, Mid. 


$40,000,000 


Earned by the oat Heth Patent in 1891. 
Your invention may te valuable. You should 
protect it by patent. Address for full and in- 
telligent advice, free of charge. 

IDLUY & CO., 
*itors of Patents, 
Pacific Bldg., 622 F St. N. V 
Mention this paper. Washington, D.C. 


PORTLAND. MAINE. 


QUEEN & CO., PHILADELPHIA, 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved Complete Engineers’ Transit. 


Power of telescope, 24 diam. Compound 
long centers. Two outside verniers. Five-in. 
needle. Level to telescope, vertical arc, clamp 
and tangent and the usual accessories. Com 
plete with box and tripod. PRICE, $180. 


ENGINEERS’ PLAIN TRANSIT, 


Same as above, without level, arc or clamp 
and tangent. PRICK, $150. 


Improved Engineers’ Wye Level. 


‘Telescope, 18 or 20 in. Power, # or 50 
diameters, as desired. Shifting center. Com 
plete with box and tripod and usual acces 
sories. $110. 


Any of these instruments sent on approval, 
with privilege to return if not satisfactory. 


Es, BRECKIN RIDGE CABELL, 


——DEALER IN——— 


Lands, Securities and Industrial Enterprises, 


Total Issues of Corporate, Municipal and County Bonds Taken. 
RAILROADS BUILT AND EQUIPPED. 


53 Broadway, Room 17, - - - - NEW YORK. 


Flood & Conklin Co. 


VARNISH MAKERS, 
NEWARK, WN. J. 


ARailway -Yarnishes and 
Surfacers 


A SPECIALTY. 


CHARLES H. BRIGHTLY. 


TRADE MARK. Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, KR. BP. 
PHILADELPHIA, PA. 


(ESTABLISHED 1870) 


TRADING AS 


a) HELLER & BRIGHTLY, 


MANUFACTURERS OF 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


ESTABLISHED 1820. 


PATENT TRANSITS 
YOUNG & SONS, 
Engineering Instrumeot Makers 

43 Ssvenrs STReet, 
Philadelphia. 
Tapes, Chains, Draughting lo 


struments. Catalogues on appli- 
cation 


GAR-BUILDERS DICTIONARY 


Price, 83 a eopr 


AD-LINED JOURNAL BEARINGS AND BRASS CASTINGS 


CHNTRAL BUILDING 143 LIBERTY ST. 


¥. 


for 
the 
er 
ns 
f 
— “o rig 
VARNISH 
S) 
\ 
yt TEXAS 
ELasa ROUTE 7 
PACIFIC 
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THE BUTLER DRAW-BAR ATTACHMENT 


This Company guarantees its device for one year from application against breakages. 


If the YOKE or STRAP STYLE is used, we guarantee against PULLING OUT 


OF DRAWHEADS OR COUPLERS. 

No other device offers as many good features as the BUTLER. 

It has the fewest number of parts. 

It holds the draft timbers together. 

It requires the least number of bolts and costs less to apply. We challenge 

comparisons. 

Is being applied to more CARS Than Any OTHER DEVICE ON THE 
MARKET. 


DRAW-BAR ATTACHMENT 


CLEVELAND, OHIO. 


GEO, A. BOYDEN, President. WM. WHITRIDGE, Treasu CHAS. B. MANN, Secreta 


BRAKE 


BALTIMORE, MD. U. S. 


MANUFACTURERS OF 


AUTOMATIC AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS, 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 
The Entire Brake and Signal Apparatus /s Interchangeable with the Westinghouse 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


IT PAYS FOR IISELF. 


Individual Continuous-Ringing Telegraph Call 


AUTOMATIC ANSWER BACK. 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY, 


45 BROADWAY, NEW YORK. 
©, P, MACKIE, Gen, Man. S, 8, BOGART, Gen, Agent, J. W. LATTIG, Gen, Supt, 
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ROCK AND ORE BREAKER 


Number Sold in (891 Excels All Former Records. 


A 
2,500 
In Use, 


Improved Cornish Rolls. 


GATES IRON WORKS, 


7 NEW YORK,(i36 Liberty St. BOSTON, 237 Franklin St. = 


Moog 
We Beg to Announce the Following Specialties for 1892: ~w < 
New Fine Crusher to Supplant Rolls. SPaine 


A New Dry Ore Concentrator—the Card. 


A New Wet Ore Concentrator. 
Simple and Effective 
Grinding Pans, Stamp Mills, Driers, 

All Mining Machinery. 


Fine Work 


50a S. Clinton St., CHICAGO. 


LONDON, ENC. 73a Queen Victoria St. = 


BUSY MEN 


will travel via the route that gives them 
the best service. What can equal the 
splendid time made by the Chicago, 
Rock Island & Pacific Ry. in a trip from 
Chicago to Denver. Just think! You 
can leave Chicago on the 
Great Rock Island Route, 


| Big 5, at 10 p. m., and 


\takes you away from 


m., second morning. This 


WM. MARTIN, Pres. FRANK F. SHAW, V.-Pres. and Treas. 


MARTIN ANTI-FIRE GAR HEATER GAZETTE 


DUNKIRK, N. | ha as more Railroad Officers as subscribers 


PRONOUNCED THE BEST. | . PRED lend readers than all other railroad 


MARTIN COMBINATION CAS. HEATER, DeKALB VENTILATING - isi 
At LIGHT EXTINGI IsHER. TOM ATIC Its advertising 
TRAP. REI IUCING PRESSURE and OTHE VALVES 
Especially adapted to STEAM CAR HEATING. The only sciiehte Automatic Thermostat 
for car service. Wholesale Dealers in 
BRASS AND IRON STEAM FITIINGS, STFEL AND WROUGHT IRON PIPE. 


W. KE. CANDEE, Sec’y. 
THE 


papers combined. 


‘are no higher than those of papers hav- 
ing less than half its circulation. 


business but one day to 


mile journey. 


Denver, and leaving on the 


World’s Fair Special, 
the ‘* Rock Island ° No, 6, at 8.10 p. m., 
arrive at Chicago at 7:45 a. m., second 


morning. This takes you from business 
J 


for the whole trip but three days, and | 


you have had 


One Whole Day at Denver. 
Remember this when figuring on a trip West. 
JOHN SEBASTIAN, 
Gen. Ticket and Pass. Agt.. 
Chicago, I, 
TABLES O¥ AREAS 


Right- Angled 


(Slopes of 44:1 to4: 
By JNO, McGEE, E. 


Prepared to facilitate calculations of end 


areas of prismoids of earthwork where the | 


lateral slope is irregular. Economizes labor 
and insures accuracy 
FLEXIBLE COVER. PRICK, 25 CENTS. 


THE RAILROAD GAZETTE 
73 Broadway. New York 


AMERICAN PRACTICE 


BLOCK SIGNALING. 


With Descriptions and Drawings 
of the Diflerent Systems in Use on 
Rallroads in the United States. 


This is a handsomely printed, elegantly 
bound volume, 734 in. x 9 in It describes 
clearly the Simple Block System, Single Track- 
Blocking Sykes’ System, Automatic Clock 
work Track-Circuit Signals and the Electro- 
Pneu-matic Track-Circuit System. 

It contains elaborately illustrated descrip- 
tions of the system in use on the Pennsylv ania, 
Boston & Albany, Fichburg and New York 
Central roads, and correct engraving and des 
criptions.of.the Westinghouse Pneumatic, the 
Hall Automatic and Black's Automatic Sys- 
tems: and also of the Iliuminated Semaphore 
Koyl’s Parabolic Semaphore and the Stewart- 
Hall Train Order Signal. 

The book is designed to make the 
methods of block signaling clearly understood 
and to show the present de velopment of the 
art on American railroads 


PRICE $2.00 


Published and for Sale by 


The Railroad Gazette, '73 Broadway N, Y. 


make this eleven hundred | 


You have a full day in| 


| 


WALTER KERR. 


H. H. WESTINGHOUSE, WM. LEE CHURCH. 


WESTINGHOUSE, CHURCH, KERR & CO,, ENGINEERS. 


NEW YORE, 17 Cortlandt Street. CHICAGO, 156 and 158 Lake Street. BOSTON, 620 Atlantic Avenue. 
ST. LOUIS, Commercial Building PITTSBURGH, Westinghouse Building. KANSAS CITY, 1228 Union Avenue. 


Represented in PHILADELPHIA by M. R. MUCKLE, Jr., & CO., Drexel Building. 


WESTINGHOUSE ENGINES. 
THE COMPOUND AUTOMATIC ENCINE. 


The only Engine ever built which will give practically Uniform Economy under Widely Variable Loads, whether Condensing or Non condensing 


THE STANDARD AUTOMATIC ENCINE. 
THE JUNIOR AUTOMATIC ENCINE. 


THE RONEY MECHANICAL STOKER AND SMOKELESS FURNACE. 
COAL AND ASH HANDLING MACHINERY FOR LARGE PLANTS. 


ISAAC DAVIS. 


THE STEAM LOOP. For Separating and Returning Condensation and Primage. 


Contractors for Heavy Power Plants. Contractors for Subdivided Power Plants. Contractors for the Renovating 
ot Existing Power Piants for the Improvement of Economy. 
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The Brown Patent Bridge Tramway Hoisting and Conveying Apparatus, as Applied to the Lehigh Valley BR. BR. Co.°s Docks, Buffalo, X. ¥. 
Clear Span of Bridges, 180 feet. Cantilever Extension, 80 feet. Tramway Projection over Vessel, 36 feet. ileight of Bridge at Front, 30 feet. Height of Bridge at Back Pier, 52 feet. 


Hors” 


Unloads and handles 75 PER CENT. of all iron ore received at the Lake Ports It is the only system that properly handles coal with minimum breakage. Used by all large Railroad 
and Dock Companies. 


Cor. Hamiton & Belden Streets. THE BROWN HOISTING & CONVEYING MACHINE CO., Cleveland, O. 


Office and Works: Foot of East IS88th St. (Port Morris)} New York City- 


MANUFACTURERS OF 


REFRIGERATING MACHINES 


AND OF 


ANHYDROUS AMMONIA for the Same. 


Abou 400 Machines now insuccessfal operation, some of them representing the largest machines ever built. Total Capacity about 2¢,000 Tons of Ice Per Day. 


Send for either Refrigerating or Ice-Making Circulars. uae ae 
SPECIAL HOSE FOR STEAM HEATING CARS| ROOFING 


More durable than tin and less expensive 


WESTINGHOUSE AIR BRAKE HOSE. 


not run or crack from heat or cold. 
Fully Guaranteed. Write for Prices and Samples. TEN YEARS IN USE. 


NEW YORK BELTING PACKING Limited, 


“PERFECTED 
JOHN H, CHEEVER, Manager. (5 PARK ROW, NEW YORK 


SRANITE ROOFING 


GRAPHITE PAINT. 


For, Tin or) Shingle Roofs aud tron Work. 
it is Absolutely Without an Equal. A tin roof well painted will not need repaint- 
ing for 10 to 15 years. If you need anv paint it will pay you to send for circular. 
JOSEPH DIXON CRUCIBLE CO.,, Jersey City, N. J. 


BUFFALO PRE: FALO,N.) 
STREET RAILWAY | O° EI S$ 


FEED WIRES AND CABLES Automatic Highway Crossing Alarm 


is in use on the New York, Chicago & St. Louis; New York, Lake Erie & Western ; 

New York, Pennsylvania & Ohio; Chicago & Erie; Lake Shore & Michigan Southern; 

WE BAOK UP OUR & Pere Marquette ; & 

ern; Colorado Midland; Toledo, Ann Arbor & North Michigan; Cincinnati, 

Jackson & Mackinaw; Baltimore & Ohio Southwestern; Pittsburgh & Western; 

GUARANTEES, _— York & New England; Cincinnati, New Orleans & Texas Pacific, and other 
railroads, 


THE BEST I8 THE 
JHEAPEST. 


Suitable for All ‘Locations, Either Double 
FEED WIRES manufactured under the above Trade or Single Track. 


Mark are THE BEST IN THE MARKET. ‘TT 
ELECTRIC SUPPLY & MFG. CO, 
WILLARD L. CANDKE, Ri THE OKONITE COMPANY, 113 Public Square, CLEVELAND, O. 


H. DURANT CHEEVER, | LIMITED, 


GEO. T. MANSON, Gen’l Supt. 13 PARK ROW, NEW YORK. JNO.’ W. CLARKE, Gen’]l Western Agent, 470 The Rookery, Chicago, Ml. 


STEEL SCRAPERS, PLOWS AND WHEELBARROWS 


OF GREAT STRENGTH AND DURABILITY. 
BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


AMERICAN STEEL SCRAPER 00., SIDNEY, 0, 


I} 
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THE ONLY GAR SEAL RECOGNIZED BY THE 
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INDUSTRIAL WORKS RAIL SAWS, 


NEW YORK AGENCY 


STEAM SHOVELS. TRANSFER TABLES 


CHICAGO AGENCY 


MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WRECKING OARS AND DREDGES 
RAILROAD DITOHERS AND BALLAST UNLOADERS. 
| teed give entire satiatac- 
tion, otherwise may be re- K 
turned at our expense. ? 
For further information, 
photographs, catalogues and 
iscounts address rez 
Marion Steam Shovel Co... 
595 West Centre Street Ai 
MARION, O. 
One and One-half Vard Shovel. Geo, W. Barnhardt, 4 Sutter St. Barnhardt’s Patent Ballast Unloader. 4 
JOHN SOUTHER & CO., BOSTON, MASS |OSGOOD DREDGE CO., 37 State Street, Albanv, N. V A 
EXCLUSIVE MANUFACTURERS OF THE OTIS ; 2 
a 
as 
22 
ie 
re 
STEAM EXCAVATOR AND DERRICK | 
Aside from Our Standards (Nos. 1 and 2) we Build ‘Machines of Special 
Patent Steam Excavators,|VULCAN IRON WORKS CO., 
WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. TOLEDO, O.. U. 
Wt. 20 tons: The “ LITTLE GIANT EXCAVATOR.” 
Cap. 1,500 Especially well for all contract anufacturers 
oubic yard Dredges and 
STHEAM DREDGHES. 


Our CIANT”’ 


Write for 


Descriptive Weight, 40 tons; ca 
Matter. pacity, 


STHAM SHOVELS. 


———FOR ALL PURPOSES.-—— 


Bucyrus Steam Shovel & Dredge Co., 


BUCYRUS, OHIO. 


yards per day 


Rock Drilling Air Compressing 


FOR 
TUNNELS, QUARRIES, MINES, RAILROADS, 
And Wherever Ore and Rock are to be drilled and blasted, i ~ 
Road-Master’s Assistant and Section-Master’s Guide RAND DRILL CO., 
By Wm. 8. 
us 
by Chas, or, A. & 300 pages, $0 23 Park Place, - - NEW YORK, 
Two handsome photo-engraved display sheets en the 
titled: 
Recent Improvements in Air Compressors.” 


“ Recut Improvemeats in Rock Drills.’ 


Mailed free to any one who will cut out this ad- 
vertisement and mail it to us with his name and 
address. 


The Ingersoll-Sergeant Drill Co., 
No. 10 PARK PLAC, NEW YORK. 
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ILLINOIS STEEL COMPAN 


and Steel Merchant Bar; Nails and Rail Fastenings; Light ‘‘T” and Street Rails; Steel 


[JULY 22, 1899 
Manufacturers of Bessemer, 
Foundry and Mill Pig Iron, Spie- 


and Ferro-Manganese; Iron 
locms, Slabs, Billets and Wire 


Rods of any required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes. 


Rolls for Standard Sections and 
BESSEMER STEEL RAILS 
Sections and Shapes made to order. 


Rom ico rss. PER YARD. 
This Company owns and operates ™ works, namely: NORTH WORKS and UNION WORKS, Chicago; SOUTH WORKS, South Chicago; JOLIET WORKS; MILWAUKEE WORKS. 


1ULIAN YALE, General Sales Agent, Chicago, lil. 


Milwaukee (Wis.) Office, 


New York Offices, 46 Wall Stree: 
151 N. W. Ine. _ Building. D. E. GARRISON & CO., Agenta, St. Louis, , Mo. 


THE SPRINCFIELD 


ox CHICAGO OFFICE : 


710-711 Phenix Building. | 


IRON AND STEEL SPLICE 


IRON COMPANY, 


ST. LOUIS OFFICE : S 
= 125 and 127 Laclede Building. 
Track Bolts, Merchant Iron and Bar Steel. 


* The largest capacity and best facilities in the United States for — Augle Splice Bar 


WELLMAN, President. H. WELLMAN, Superintendent. 
H. CHAUVENET, we RICHARD PETERS, Jr., Secretary. 
HN P, CROZER, Treasurer, 


—MANUFACTURERS OF— 


Highest Grade Open Hearth Low Phosphorus 


SITEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 


PLATES UP TO 126 INCHES IN WIDTH. 


GENERAL OFFICE AND WORKS, THURLOW, DEL. CO., PA. 


CHICACO, ILL.: 
656 THE ROOKERY. 


E. W. CRAMER, Agent. 


NEW YORK, N. Y.: 
7 NASSAU STREET. 
J. H. BELCHER, Agent. 


Norristown Steel Co. 


Makers ot the best 

quality of OPEN 
HEARTH STEEL CASTINGS of every variety up to 35 tons in weight, solid 
free from blow-holes and equal to the best Steel Forgings. Rolls and all 
rolling mill castings a specialty. Correspondence Solicited. 


|STEELS 


CAMBRIA STEEL RAILS. 


HHAVY RAILS, LIGHT RAILS AND RAIL FASTENINGS 
STEEL CAR AXLES. STEEL CAR CHANNELS. 


STREET RAILS 
somes: CAMBRIA IRON COo., 


Office, 218 South Fourth St., Philadelphia, Pa. Chicago Office: 
Works, Johnstown, Pa. | Phenix Buildings. 


MICHIGAN FORCE & IRON CO., 


No. 1 Newberry Bidg., Detroit, Mich., 
Manufacturers of 


MERCHANT BAR ILRON. 


And all Kinds of 


Car and Driving Axles, Links and Pins, Shafting and Forgings. 


JAMES McMILLAN, Pres. HUGH McMILLAN Vice-Pres, W.C. McMILLAN 
J.B. BAUGH. Gen. Sunt. 8. A. BAUGH. Supt. RD. FIELD Seo. W. 


ren. Man, 
ANDERSON. Treas, 


CHARLES HUSTON, Pre . HUSTON, mg HUSTON, Gen. Man. 


R. B. HAINES. Sec’y. OS. HU MPTON, 


LUBRERS IRON & STEEL CoO. 


ESTABLISHED 1810. INCORPORATED 1890. 
The First to Make Boiler Plates in America. 


AND IRON TES. 


Firebox Steel Plates a Specialty. We Can Roll Steel Circles 116 in. Diameter 
or Rec tangular Piates lliin. Wide. Range of Thickness, from \ to 1\ in. 


AFTER PULLI¥G. 


2IN+42% 


Ultimate, 55.000. 
Elongation, 42s. 


Elastic Limit, 34,000 
Reduction of Area, 625. 
Phosphorus, 0.03 


COOLBAUGH & POMEROY, 29 Broadway, New York. 


Works: Coatesville, Pa. Philadelphia Office: Rooms 62 & 64 Bullitt Bldg. 


Boiler, iemens-Martin 
Locomotive Sieme SOFTN ESS, 


FIRE 
BOX 


Smoke Stack DUCTILITY 


AND 


PURITY 


QUALITY UNSURPASSED, 
Places up to 100 inches in width. 


All Pisses perfectly. Any tensile 


pote Ingots, Slabs and Blooms. 
SHOENBERGER & CO.. PITTSBURGH, PA. 


METCALF, PAUL & CO 


Make a Specialty of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 


SZ VERONA NUT LOCK 


SEND FOR OUR NEW CATALOGUE. 
Western Werehouse: 


ith Av. & LIBERTY &t., PITTSBURGH. 64 & 66 S. CLINTON St., CHICAGO 


SAN FRANCISCO, CAL. 


Onlv Iron and Steel Ship Builders on 
Pacific Coast. 


MINING MAGHINERY 


A SPECIALTY. 


HYDRAULIC LIFT DOCK 


THE FARIST STEEL COMPANY 


JOEL Farist, Prest.} Manufacturers of all descriptions of 
al 

Gro. WINDSOR, Sec. and Treas. CAST STEEL, HAMMERED OR 

ROLLED, 


SPIRAL AND ELLIPTIC CAR SPRINGS 
RATLROAD AND MACHINERY FORGING. 


Cuicaco: Bridgeport, Conn. St. Louis: 
J. 5. BREWER, 176 Jackson Street. J. H. WYETH, 221 Chestnut St. 


AARON FRENCH, Chairman. QEO W MORRIS, D. C. NOBLE, 
JULIUS E, FRENCH, Vice Chairman. Gen. Man’r. Sec. and Treas 


THE A. FRENCH SPRING CO. LIMITED 


PITTSBURGH, PENNA. 


Evuiptic Spiral Sprincs 


OF EVERY DESCRIPTION. 
NEW YORK: BOSTON: 


CHICAGO: 
Phenix Bida 
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THE RAILROAD GAZETTE. 


Hall Automat coy: c Block System on the 
Illia al Railroad. 


F TER the most thorough investigation ever made 
into the subject of block signals THE ILLINOIS 
ENTRAL RAILROAD COMPANY HAS ADOPTED THE 


SYSTEM OF AUTOMATIC ELECTRIC SIGNALS 


or the protection of their entire WORLD’S FAIR 
RAFFIC on their eight tracks from CHICAGO to 


RAND CROSSING and four tracks from GRAND 


ROSSING to KENSINCTON. 


THE CHICAGO AND NORTHWESTERN RAILWAY 


block signaling of their Galena, Milwaukee and Wis- 
onsin divisions, 87 miles of double track, 201 block 
signals, and also providing protection for 188 
switches. 


THE HALL SIGNAL COMPANY, 


IL LIAM P. HALL, President. W. S. CILMORE, Treasurer. MELVILLE P. HALL, Secretary. 
S. MARSH YOUNC, Ceneral Agent. Cc. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’t Electrical Construction. 


W. W. SALMON, Signal Engineer. 


General Offices, 50 BROADWAY, NEW YORK. 
Western Office, 340 THE ROOKERY, CHICAGO, /LLS. 
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OUR SYSTEMS of automatic electric block signals (on wire and rail circui 


are working with great satisfaction to the railroad companies usif 


them, and in almost every case their use is being extended. 

Our new rail-circuit systems are showing unparalleled results. Eleven of the! 
signals, on a certain road, have been operating over seven months with a record of but for 
train stops (caused otherwise than by trains in block and open switches), and these we 
due to signals being struck by lightning, one broken battery jar and to one broken rai 
They have also operated with aBsoLUTE RELIABILITY, From the reports of railroad con 
panies using other rail-circuit signals, we are justified in claiming that no such good resul 
(or records) have ever before been shown. 

Having substantiated our claims to the complete satisfaction of many leading railroa 
officials, we are now engaged in applying the systems on several new lines, and we are als 


engaged in preparing PLANS AND ESTIMATES FOR THE APPLICATION OF THE SIGNALS FOR MAN 


OTHER COMPANIES, several of whom do not consider any other signal than 


THE NALL. 


We pride ourselves on the excellent and honest character of our work, and beg to assure 2 
who deal with us that they will be fairly and squarelv treated, and always with the assurance ¢ 
satisfaction. All correspondence that may be addressed to our New York or Chicago office wi 
receive careful and immediate attention, and any inquiries on any subject relating to our specialti¢ 
will command the professional knowledge and skill of our engineering department. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicaga 


WILLIAM P. HALL, President. W. S. CILMORE, Treasurer. 
S. MARSH YOUNC, Ceneral Agent. MELVILLE P. HALL, Secretary. 


Cc. W. BREWSTER, Sales Agent. A. J. WILSON, Sup’t Electrical Construction. 
HENRY BEZER, Mechanical Signa! Engineer. W. W. SALMON, Signal Engineer. 
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KINSMAN BLOCK SYSTEM COMPANY 


CENTRAL 


BUILDING. 


LIBERTY STREET, NEW YORK. 


“IT IS A FACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; 


IT MUST BE OBSERVED AND OBEYED; 


PER CONTRA, A SIGNAL NOT GIVEN, 


OR A SIGNAL OBSCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST 


CAREFUL ENGINEER IN AN UTTERLY 


UNPROTECTED POSITION.” 


We might also add that if all engines were compound and an absolute Block System was available, higher 


rates of speed would be entirely safe and practical. 


WN. HAZARD. Prerident. 20 BROADWZ 


T. B. STAPLES. Secy. and Treaa, 


E CLAIM 


fect single track block 
system. Cheap, reli- 
able. Fully protects 
life and property. In 
successful operation 
on Erie lines west of 


Salamanca. 


For Tapping anc 
Reaming Stay; 
Bolt Holes ir 
Boilers. 


Illustrated 
Catalogue of 
Machine Tools. 


Send for New 


‘STOW MFG. CO., Binghamton, N.Y. 


| Inventors and Manufacturers of the Stow 
Flexible Shaft for all purposes. 


WORTHINGTON 


STEAM PUMPS 


For RAILWAY WATER SUPPLY. 


FIRE PUMPS, TANK PUMPS, 
BOILER FEED PUMPS, 


JAMES T. HALSEY. 
26th and Oallowhill Sts., PHILADELPHIA 


Water Meters, Oil Meters. 
‘ 


HENRY WORTHINGTON, 


86 & 88 Liberty St. and 145 Broadway, 


NEV Yorn=z. 
7OKilby St.,BOSTON. 607 Arch St.. PHILADELPHIA, 
404-406 Wainut St., ST. LOUIS. (338 Sibiey St., ST. PAUL. 


KNOW that we | 
have the ONLY per- 


GAS HOUSE OIL PUMPS, 


93 & 95 Lake St., CHICACO. 


W. W. ALEXANDER, Vice-Prest. M. C. GILLHaM, Secy. & Treas. 
E.R. GILL, General Manager and Electrician. 


“INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 

This new method of calling telegraph operators by a ringing bell is a valuable equipment 

for railway telegraph wires. fis use effects a saving of expense at many stations, and makes it 

possible to handle a larger volume of business with a fewer agents. All stations may be day 
a night offices with a single operator, and can be reached at any time with absolute cer- 
tainty. It is of great value to the train cispatcher in the economical and safe handling of 
trains. The call requires but one se nding, and is continued at the office desired without the 
use of the line circuit. The instrument works in the local circuit without interference with 
the sounder and without extra battery. 

The Union Pacific Railway has used our instruments since August, 1889, with absolute 
success, and other railroads are using them wit “qual satisfaction. It is the only practical 
iadividual Telegraph Call Bell yet invented. 

We rent the instruments at a monthly renta, and guarantee maintenance. Complete tn 
formation given on application. Correspondence is solicited. 


Stow — Shaft Co., Limited, DETROIT LUBRICATOR CO.'S 


26th, Callowbill ard STANDARD 
Biddle Sts., Phila., Pa (; 


| ROBERT GILLHAM, Pres, 


Manufacturers of Locomotive Appliances. 
FLEXIBLE SHAFTS, rE ‘A 


S/GHT-FEED CYLINDER 
And all kinds of Machinee 


to be used with them. 
Portable Drilling, Tapping, 


\ Reaming and Boring Ma- 


AND 


AIR PUMP LUBRICATORS 


Garfield Injectors, 


- Pendry Throttle Valve, 


ROD AND GUIDE OUPS. 
Address 
Detroit Lubricator Co. 
DETROIT, MICH. 


CAR-BUILDERS’ DICTIONARY 


Price, $83 per copy. 


‘\ chines. Also Portable 
tools for em- 
ery wheel 
grinding, 
metal and 
wood pol- 
ishing, cat- 
tle brushing 
and clip 
ping, etc. | 


special Wachines for railroads, 


Bridge and Boiler Makers, Contrac- 
tors, ete. 


pARD 


DUPLEX 


| , DESCRIPTION. 


ARE BETTER. 


for taking Waterfrom Deep 
Artesian Wells. 


Our New Geared Differential 
; Working Head 
and Cylinder 


afford the most practical and economi- 

cal means for this service. 

' ~ We invite correspondence from those 

india interested in this branch of hydraulics, 
THE GOULDS MANUFACTURING CO., 


Manufacturers of Pumps and Hydraulic Machinery, 
Factory, Seneca Falls, N. Y., U. S. A. Warerooms, 16 Murray St., New York. 
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R.D. & Co. | 
. PHILADELPHIA, PA. | 


CAST IRON PIPES. 


HyprAuLic TRavELING CRANES. 


Hydraulic Granes, Presses, etc, Hydraulic Gar and Freight Lifts 
HEAVY LOAM AND MACHINERY CASTINGS. | 


BROWN & & SHARPE MFG. CO., 


PROVIDENCE, R, Il. 


Cutters Made to Order. 


Sixty-eight Sizes of Milling 
tterr Carried in Stock. 


AIR 
Is recommended and used extensively 
t any; icago, Roc = 
island & Pacific; Fitchburg: New York —- 
& New England. It never gets out of 


order. Is interchangeable with those 
now in use. 


MASON REGULATOR 
BOSTON, MASS. 
EDWARD MORTON & CO°O., 
INVESTMENT SECURITIES, 

53 BROADWAY, NEW YORE. 


City, county and corporation bonds. Special facilities for handling street railway and 
other public works; also industrial undertakings. Loans on collateral securities. Ratlroad 
aaterial and equipment. Inquiries promptly answered. 


Facts on Varnish. 


NO, I114.—ACCIDENTS WILL HAPPEN. 


Rusty cars-——it ought not to be 


so—are probably worse for a road 


AU Kinds of Special Milling than an accident now and then. 


We see no harm in humoring 
people with fresh looking trains. 
It’s a question of varnish—not how 


often? but whose? 


MURPHY VARNISH COMPANY. 


FRANKLIN MURPHY, Presiden. 
Head Office: Newark, N. J. 


| Other Offices: Boston, Cleveland, St. Louis and Chicago. 
| Factories: Newark and Chicago. 


THE Q and C co. 
CHICAGO AND NEW YORK. 


THE Q ano Co. 
CHICAGO AND NEW YORK. 


ATES 


The and Co. 


Chicago & New York. 


W agner Car Door. 


Sets in flush with side of car. Its great merit proven by 
long years of continuous use on thousands of cars. Sold 
on royalty basis. Blue prints, sample fittings and full 
particulars furnished on application. 


WAGNER CAR DOOR CO., 


American Flush Car Door. 


Sets in flush with side of car. Runs on rollers. Abso 
lutely tight car ; utmost ease of motion. We furnish the fit 
tings for this door out of refined malleable iron. Blue prints 
sample fittings and full particulars furnished on application. 


AMERICAN CAR DOOR CO. 


INDIANAPOLIS. 


Chicago Office, 323 Phenix Building. ED. J. EAMES, 


NORVIN GREEN, = ident. 
OHN E. GREEN, Vice- | 


LOUISVILLE CAR WHEEL 


AND RAILWAY SUPPLY CO., 


MANUFACTURERS OF 


Chilled Car Wheels 


Street Railroad Wheels. 
Wheels Fitted on Axles 
OFFICE AND WORKS: 


1021 E. Jefferson St. Louisville Kv. 


Agent. 
EL ‘JO HNS’ Asbestos 


| 


Coverings 


Non-Conducting Coverings for Steam and Hot water Pipes, Boilers, etc. 
READILY ATTACHED OR REMOVED BY ANY ONE. 
ASBESTOS BOILER 
We are prepared to take contracts for applying Steam Pipe and Boiler Coverings in a 
part of the United State 
H. W. JOHNS MANUFACTURING COMPANY, 
Sole Manufacturers of H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proot Paints 
Liquid Paints, Asbestos Roofing, etc. 
87 MAIDEN LANE, NEW YORK. CHIcaco, PHitavetenia, Boston, ATLANTA 


CRANES 
Particulars 
on Application. 


aie YALE & TOWNE MFG. CO., Stamford Conn. 


CHIC PHILADELPHIA. BOSTON. 


BOOG. 


“The most usefr hand-book in the lan z i sion.” i 
guage for the engineering profession.” —Kngi 
neering and Mi Journal, Aug. 25, 1888. 


CORD AND COUPLING. 


Solid Braided Cord for Railroad Servic. 


SAMSON CORDAGE WORKS, 


SEND FOR SAMPLES, 115 CONGRESS ST., BOSTON. 


SAIL WAY VARNISHES. 


Times Building. 
YORK 
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The Sykes Patents. 


The Union Switch & Signal Co., ' 
SwWIssvaLe, Pa., July 18, 1892, | 
To THE EprroR OF THE RAILROAD GAZETTE : 

In your issue of July 15, and in the article on the com- 
bination of the Hall and Johnson Signal companies, and 
particularly referring to the paragraph which reads, 
** The consolidated concerns will now control the Sykes 
system and the Bezer ‘ Lock and Block’ system, etc.,” 
we beg respectfully to state that the Bezer “ Lock and 
Block” system, in our judgment, is nothing more or less 
than a part of the Sykes system, and that the control or 
exclusive license for the manufacture and sale of the 
Sykes system, under certain royalties, was purchased by 
the Union Switch & Signal Co. in 1882, and that the 
Union Switch & Signal Co. are in reality the owners and 
sole manufacturers of this class of signaling for the 
United States. The article, therefore, might be very 
misleading to many people, and I take this means of 
laying the true situation before the public. We also beg 
to state that this company proposes to and will protect 
their rights in this invention in every particular. 

The Union Switca & SIGNAL Co. 
E. H. GoooMan, Vice-Pres. and Gen. Man. 


Tie Plates and Shearing of Spikes. 


Cuicaco, July 12, 1892. 
To THE Eprror or THE RAILROAD GAZETTE: 

We note in an article entitled “‘A New Tie Plate and 
Spike,” which appeared on page 507 of your issue of July 
8, 1892, that in reference to plain surface plates the follow- 
ing statement appears: ‘“We have been informed of cases 
in which many consecutive spikes have been sheared 
off.” In view of the fact that the Servisis a plain sur- 
face plate we would respectfully ask for the source of 
such information that we may he enabled to ascertain | 
the correctness of the report ? This is a matter we have 
followed very carefully and in the millions of plates which 
we have in service the first report of such a character is 
yet to be made. Rumors to the same effect have come 
tous, which we have traced to their source, and in each | 
case we have been advised by the officers of the lines 
mentioned that there was not a particle of truth in it. It 
is certainly due ourselves as well as the Railroad 
Gazette that the correctness of the statement be estab- 
lished or disproved, for which reason we respectfully 
request that the authority be made public and the in- | 
stances referred to be stated, with circumstances of de- | 
tail as to time and place. THe Q. &C. Company. | 

| We will give the Q. & C. Company the following | 
circumstances to explain. It may be that “the boy | 
lied,” but the story comes to us through a responsible 
officer of a very large system. He says: ‘‘A corres- 
pondent speaks of an accident that happened on the 
Ohio division of the B. & O.fof another on$the Rock | 
Island. The track was laid with Servis tie plates and 
common iron spikes in both cases. The B, & O. acci- 
dent was on a curve and at a speed of about 50 miles 
an hour. The spikes were sheared clean on the outside 
rail. The Rock Island accident was on a piece of new 
track with oak ties, straight line and a moderate speed. 
In this case 1,100 feet of rail went out, shearing every 
spike on the outside. Neither rails nor splices were 
broken, but the gauge was slipped out.” Now this, we 
confess, was staggering, but the same officer tells of 
experiences on his own lines which make the story | 
above seem less improbable, to say the least.—Ep- 
ITOR RAILROAD GAZETTE. 
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Shrinkage of Driving Tires. | 


Jersey Crry, N. J., July 18, 1802. 


To THE EDITOR OF THE RAILROAD GAZETTE: 


Referring to the letter ot the Midvale Steel Co. on this 
subject, published in your last issue; the following fig- 
ures show the shrinkage recommended in the Midvale 
table and the practice of the Pennsylvania Railroad : 


-———— Mid vale—- —— P. R. R. 
Bored size of 
Size of centre. Shrinkage. tire. Shrinkage. 

in. in. in. in. 
37 039 36.961 031 
38 40 37.969 021 
44 46 43.954 .047 
50 .052 49.948 0625 
56 058 55.942 .0625 
62 61.935 .078 
73 76 72.924 0937 


The Pennsylvania Railroad allowances are in most 
cases greater than those given in the table, especially 
for larger sizes. A 62-in. and 73-in. centre goes on a 68- 


Section through A A 
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Section through Section through 
E F. G AH. 


839 


100-lb Rail for the Pennsylvania Railroad. 


The Pennsylvania Railroad Company bas just ordered 
2,000 tons of rails of 109 ]bs. section. These are to be 
used in the main line, asan experiment; the exact point 
at which they wili be laid is not yet definitely decided 
upon. The section is shown to half sizein the engrav- 
ing. It will be seen that it is very close in design to the 
85-lb. rail heretofore used as the heaviest standard of 
the company. It is not designed in accordance with the 
ideas that are most popular now among engineers who 
talk about the question of rail sections; nor is it likely 
to be very close to the standard which the Committee of 
the American Society of Civil Engineers will recommend, 
although it may be that the Committee will recommend 
two series of standards to satisfy the notions of the 
| heavy headers and the light headers. The dimensions and 
| distribution of metal of this rail and of the Pennsyivania 
| Railroad standard 85-lb. rail, where they differ at all 


o, in, and 78-in. wheel, respectively. Tires on those wheels |are shown below. Otherwise they are identical : 


Pressed Steel Tie for tne New York Central & Hudson River Railroad 


Made by the SCHOEN MANUFACTURING Company, Pittsburgh, Pa, 


are not turned down thinner than 1% in. and 1% in. re- 
spectively, and we quite often have loose tires before 
they are too badly worn after this last turning, and be 
fore they reach the limit of thickness for withdrawal. 
It would seem, then, that you can getatire that will not 
break before getting loose with even a higher shrinkage 
than that given in the table. 

If we are to reduce the shrinkage we would have to in- 
troduce some other method of fastenings for large 
wheels. Some tires that are very hard will break at a 
thickness of 2in. to 24¢ in. This is noticeably the case 
with those of the “Standard” brand. 

This much theoretically; practically, when it comes to 
turning up a 62-in. or 73-in centre and tire to fit, it be 
comes very hard in a locomotive machine shop to make 
a difference of .013 or .0177 in. So, perhaps, the conclu- 
sion of the whole matter may be, get a pretty soft tire 
that will not break, don’t shrink it too much, and rely 
upon some good form of bolt through the centre to keep 


tbe tire from slipping when worn down. 
S. PoRCHER. 


A New Steel Tie. 


Several months ago (Feb. 26, 1892) we gave particulars 
of the work that the New York Central & Hudson River 
Railroad is doing in the Fourth avenue tunnel toward 
providing actual “permanent way.” It will be remem- 
membered that the work includes putting down 100-Ib. 
rails on steel ties. We show now the design of a tie, of 
which 18,000 are now being made for this work by the 
Schoen Manufacturing Co. It will be seen that it is, in 
the main, of a well known type, but the clip is a modifi- 
cation of that designed, we believe, by Mr. Katté, and 
used with the Hartford tie laid down on the Hudson River 
road some three years ago, The clip now used is of soft, 
rolled steel, instead of cast iron. The adjustable feature 
is retained, and gives this tie certain advantages over 


| those of the ‘“‘inseparable clip” type, which are treated 
|at considerable length in another article. One of the 


great difficulties of manufacture is removed, and the 
gauge may be adjusted by the actual gauge line, and 
not by the rail flange. The approximate weight of this 
tie, with the fastenings, is 100 Ibs. 


\ 


Pennsylvania 100-Ib, Rail, 
Half size. 

The percentages are probably subject to some slight 
corrections, as they have been hastily computed and not 
checked by a planimeter, but they are pretty close. Ac 
cording to our notions the change in this respect has 
been in the wrong direction. 


The Vandreuil Aqueduct. 

The Secretary-Treasurer of the Municipal Council 
of Vaudreuil, Que., will receive tenders until the 2ist 
inst. for the construction of an aqueduct over seven 
miles in length. 


Weight per yard on Ibs. 100 Ibs. 
Height...... 5 in. 5% in. 
Greatest width of head , 2%, in. 2% in. 
Depth : 144 in. 2 
Least thickness of web.... ...... i, in, in 
Per cent. of metal in head 47 49 

flange... 36 M4 
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Standard Six Wheel Switcher—Baltimore & Ohio! 
Railroad. 


| WITH AN INSET.] 
The six wheeled switcher shown in the engravings 
is one of the new standards of the Baltimore & Ohio 
Railroad. The following are the general dimensions: 
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side strips, as shown in fig. 7%. 
riveted to shell, which is strengthened at base of dome 
iby al tin. reinforcing ring (see fig. 2) 


A very good method 


shown in the longitudinal section of boiler, fig. 2 rhe 


back head sheet is cut out larger than the fire door open 


ing. toallow the furnace door ring to pass through it 


of constructing the tire door is 
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The dome is double | front flue sheets are supported as shown in fig. 2. This 


prevents vibration or loosening of the rods in the sheets. 
The extension frout is 18 in. long, and bas the usual 
spark arrester and cinder hopper. 

The cab is of a very neat design, having rounded cor- 
ners and covered with \ in. iron on the front and sides. 
The roof is covered with No, 27 B.W.G. galvanized iron, 
Doors are placed both front and back, 
making the cab entirely inclosed. A 
ventilating trap is placed ia the roof, 
ind ventilating dampers are placed 


veneath each front door. 


The Lack of Railroads in California. 


= 
i. 
BY M. J. LORRAINE, C. } 


TT ‘ 
~~ J t People of the East think of Califor 
5 1B nia asthe Golden State, and a land 


of promise, wealth and activity, and 
associate with its people adash and 
enterprise which is believed to be the 
f the West. But, 


although singularly favored by nature 


peculiar attribute « 


5 and position, with an equable climate, 
* bountiful agricultural resources, its 
© hills stored with every variety of 
] minerals and their surface covered 
t { with the finest forests, with grand 
1 scenic attractions, the Pacific tribu- 
tary on the west,and on the easta 
territory rich in mining, agricultural 
J and timber resources, much of which 
seeks a natural outlet to the coast, yet 
> 
. California of to-day is more lifeless 
J ( ind stagnant than any other portion 
of the I nited States. In its principal 
city, San Francisco, trade is dull and 
F F unprofitable, and many old firms are 
Pistons...... -Solid, with cast iron steam packing 
Valves ...Rienardson balanced, % in. outside, in. inside lap. - 
Guides, Laird type, crossheads cast steel, U. S. metallic pack = } 
50 in. diameter 
flanged, 54¢ in. wide; two plain, 7 in. wide. 
Boiler: 53 in. outside, straight top, sheets in. steel, steam 
Tubes...... 144, 24 in.,O.D. 14 ft. 4 in. long. 
Firebox; 72 in. deep, 34% in. wide at bottom, 46 in. at top, 6754 
in. high in front, 64 - “ an. 
Radial stays......... ....lin, diameter — x 
Water space 3 in. side and back, 4 in. front - - 
Driver brak ‘esting house 
Teuder: 4-wheel centre bearing trucks; wheels, 33 in. diamet« 
steel 7 in 
sloping tank, 2,400 galls. capacity. = 
Among the admirable details of construction is the 
method of holding the parallel rods on the front pins f 
i ini i SS STEEL 
(see fig. 4.) The pin is turned out to receive the washer, NG. i 
which is counterbored to receive the head of the bolt. | 
The bolt passes entirely through the pin. The pin is bored CK | f 2 
out at the back to take the nut of the bolt, which is Th 
screwed up by a socket wrench. The nut is held by a i 
cotter. This makes a close, compact and neat arrang: 1] k 
‘ 
ment forafront pin. The side rods have rectangular te 
sections and solid ends. A wrought iron bush 
ing is inserted in the ends of the rods into which the cup 
is then screwed (see tig. 3). This bushing acts as are F Crank Pir 
taining pin for the brass bushings. 
le j going ont of business; vacant houses are numbered by 
the thousand, and complaints of dull times are heard 
= fromevery lip. The pioneers, whose pluck and enterprise 
\ as ’ } | | “| gave to the farther West its early vigor, have either died 
' i ¢ } | | } or are now old men, and their children have lived in 
! rts . 1-4 fancied security, not knowing the need of effort, and 
| 
L 4 with the quality entirely lacking, or dormant because of 
apparent lack of necessity for its use. 
¢ 7) While the majority of the people have been living on 
' H all be | | the golden results and reputation of the past a few men 
| of shrewdness and foresight have been gradually build- 
(i> t | 
© 
| brass plug | | 
\ 
{ ( } 
> | 
+ 
| 
Fig. 5—8" x Dr Box | 
Fio 
DETAILS Of BALTIMORE & OHI WITCHER, 


The driving box guides, fig. 5, are planed taper both 
ways from the centre with a central flat space 3 in. long. 
This allows freedom of the boxes, when the wheels drop, 
while crossing low joints, frogs or switches. 

The smoke stack, fig. 6, is of cast iron, *, in. thick: 
Its smallest internal diameter is 18%¢ in, and tapers to 
23% in, at the top. In the longitudinal seams of boiler 
the plates are butted and reinforced by inside and out- | 


The back sheet of the firebox flanged. and to itis 
riveted a collar which projects through the back head. 
A flanged ring is riveted to the back head sheet, and 
between it and the collar acopper fire door ring is placed, 
and the whole riveted together. This construction pre 
vents mud or scale collecting at this point, and no burn 
ing of the firebox sheets can occur at the door. The 
usual longitudinal stay rods between the back head and 


ing and absorbing the means of transportation to and 
| within the state until California stands in the novel 
position of a state having practically but one railroad, 
The result has been disastrous to the welfare and prug- 
ress of the commonwealth. Discriminations have been 
| made, high rates of freight have been sustained, politics 
and the courts have been controlled, and every means 
and channel! utilized to advance the interests and the 
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California as a Field 


wealth of one grand monopolistic power. The state has 
consequently failed todevelop the fail extent of its re- 
sources, has been unable to compete successfully with 
other markets, and is fully 10 years behind the times, in 
many respects, as compared with other localities having 
tewer natural advantages, but more adequate means of 
transportation and cheaper rates. 

lhe young men of San Francisco have been gradually 
forced to appreciate the condition of affairs, Their own 
interests have begun to suffer, aud are in a fair way to 
suffer more. They have become aroused, and the more 
progressive and energetic bave formed themselves into 
an association for the young men of the state, and have 
called it the “Young Men's League of Progress.” Their 
object is to give their aid and support and efforts to 
ameliorate the condition of business and politics, to pro- 
mote and assist every enterprise that will benefit the 
state, to oppese concentrated control of the lines of 
transportation, and to bring about the construction of 
competing lines. The last two things they have par- 
ticularly in view at the present time. 

To any one who knows what railroads have done for 
other portions of the West, what important factors they 
are in the development of the latent resources ofa 
country, and how well they pay when built, and who is 
acquainted with the territory west of the Rocky Moun- 
tains, or who will make a study of it, it will be plainly 
apparent what an immense field is untraversed by rail- 
road lines, what rich districts could be opened up, and 
how greatly transcontinental business could be facili- 
tated. 

The map annexed shows several proposed lines that 
would be of immense benefit to California, the interior, 
and the country at large. They would all be paying 
lines. Along them would be mives of lead, coal, iron, 
gold, silver, copper and salt; immense forests abound, 
and agriculture and stock raising is carried on in the 
valleys. The line to the Northeast to Butte, Montana, 
connecting with the Northern Pacific and the Great 
Northern would place Minneapolis and St. Paul within 
more easy reach of the products of California. The line 
extending east through Central Nevada and Utah 
would be a competitive one to Salt Lake City, 
and if carried farther east into Colorado would 
give the Burlington & Missouri a western con- 
nection. The line east Ly way of Yosemite Valley to 
Junction City, Colo., would allow tourists to reach Cali- 
fornia's “* Wonderland” by rail, and would give the Col- 
orado Midland a through line to the coast, aad perhaps 
be available to the Missouri Pacific and the Chicago, 
Rock Island & Pacific. The line south through central 
California is now repcrted under contract to be built. 


This will give the Santa Fe a through route to San | graving, the practice on the Atlantic Coast Line, where ' 


for Now Ral ao 


Francisco. At present it uses the Southern Pacitic from 
Mojave, which is the terminus of the Atlantic & lacitic. 

Alt the lines proposed have been under consideration 
and most of them have been surveyed and found to be 
practicable, with lighter grades and requiriag lighter 
curvature than the existing lines. Improved and mod- 
ern methods of engineering will also make them supe- 
rior to the old roads. 

In addition to railroads San Francisco needs a bridge 
across the bay from Oakland. This is also within the 
realm of possibilities. 

SAN FRANCISCO, July 10 


Sully’s Freight Car Lock and Seal. 


The engravings herewith show the constructiow of a 
seal for freight cars invented and patentee by Maj. R. 
M. Sully, Superintendent of the Richmond & Peters- 
burgh Railroad, at Richmond, Va. This device is an im- 
provement on an earlier seal made by the same inventor 
and described in the Railroad Gazette of May 4, 1888. 
The distinguishing feature of this seal is the perforated 
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Fig —Sully's Freight Car Lock and Seal, 


tin tag, which is readily broken by bending along the 
perforated line when it becomes necessary to take it 
off, but which is protected while in transit by the iron 
parts around it. This tin has a paper face which, when 
filled out with pen and ink, constitutes the card mani- 
fest, so that a car is sealed and carded at the same time 
and in one operation; and old cards are sure to be re- 
moved at the proper time. As will be seen by the en- 
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these seals are used, is to number the cards, so that a 
complete record of them can be kept. 

The operation of the device is very simple. To un- 
fasten a car, the tag is torn out and the pin A can then 
be lifted and the hasp C pulled off from the staple. To 
lock the door, the pin A is first raised and the lever B is 
turned down and pulled to the right; this allows the pin 
A to drop so that its lower end is far enough below JD) to 
permit the tag to be hung upon the hook which forms 
the end of the pin. After the tag is attached the pin is 
lifted to the position shown, and the -lever Bis turned 
back and pushed to the left (to the position shown in 
fig. 1). The left hand end of its borizontai portion then 
engages with the lug on the upper end of the pin A and 
holds it there, and it 
is impossible to again 
pull out #& because it 
is held by the small 
pin F, fig. 2, which is 
held down by a spiral 
spring. The pin A is 
then prevented from 
rising by the tin tag, 
and prevented from 
falling by the lock B, 
When, after breaking 
the tag, the pin A fis 
raised, B can be with 
drawn by turning it 
over so as to force the 

Fic. 2~Sully’s Sea small pin upward. 

: With this apparatus 
acar can be sealed without the aid of any press, lever 
or other instrument, and this advantage is secured with 
out the use of glass, cast iron or other bulky seals. 
There is a perforation through the upper lug and the 
pin at # which permits the use of wire seals when the 
car is away from home. 

This seal is well recommended by those who have used 
it, and well known experts pronounce it proof against 
tampering. Much of the trouble experienced with seal 
records in claim agents offices is due to the doubtful 
character of the records, ‘“Illegible,” “ blank,” etc., are 
notations which cause more annoyance than those show 
ing absolute loss, and these wonld seem to be well pro- 
vided against in the Sully seal. Ifa tag isillegible refer- 
ence must be had to the way bill for information on 
which to move the car, and then the seal record on the 
bill can be examined; and the number stamped on the 
tay, being large and plain, is very unlikely to be so oblit 
erated as io destroy all clew to the identity of the car. 


Design and Manutacture of steel Cross-Ties. 


A recent publication of Ube Institution of Civil Engi 
neers (Englan@) is a paper by Mr. H. K. Bamber on the 
manufacture of stee! cross-ties. Mr. Bamber treats the 
subject from the standpoint of a manufacturer, having 
had the supervision of the execution of large orders. 
His purpose is to give information as to methods and re- 
quirements which willbe of use to makers and desiguers 
of steel cross-ties, and he confines his paper to ties of 
the inseparable clip type and such as have passed 
beyond the experimental stage. 


The sleepers of this type. which have so far given the 
most satisfactory results, are those designed by Sir A. 
M. Rendel, M. Inst. C. E., and Messrs. Cabry & Kinch. 
Both of these are suitable for use with flange rails, the 
rail-fastenings being formed by punching up a part of 
the materia! of the plate itself to form clips or jaws, in 
which the rail is held by steel taper keys. These clips or 
jaws are punched at such a distance apart that when the 
rail tlamges bear against them, the desired gauge 
or distance between the rail heads is obtained, 
while the only separate part required is the taper steel 
key, which, being driven between the rail flange and the 
opposite jaw to that determining the gauge, forms a 
both simple and secure. 

Fig. 1 represeuts the standard sleeper of this type, as 
used on the Indian State, Mexican and other railways 
of different gauges. The section at the rail seat illas- 


, trates the method of rail fastening as adopted on these 


sleepers. 

Each rai) has a bearing surface on the sleeper of 18 sq. 
in.,and is beld in position by the two jaws, the taper key 
beingdriven between the outer or inner jaw and the rail 
flange. These sleepers are made from roiled steel plates, 
the section of whichis tish-bellied, or padded, that is, 
with a thickened part rolled down the centre; in both 
cases the thickness is usually about *. in. along the cen 
tre, and about \y in. at the edges. 

The rolled plate is pressed to shape under dies, the 
jaws being punched. They are dipped at a temperature 
of about 300 deg. Fahrenheit in a boiling solution con- 
sisting of 3 paris coal tar and 1 part tar oil, which forms 
a good hard coating. It will be seen tbat the space be 
tween the edges of the jaws is less than the widch of the 
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rail flange; it is therefore necessary to tilt the rail to 
put it into place. Thishas the disadvantage of prevent- 
ing the removal of one sleeper independently of the rest 
in a length of rail, as, in order to remove one, the two 
rails must be uncoupled and taken off; on the other 
hand, the rail cannot leave a sleeper should the keys b« 
come displaced. 

The details of Indian State sleepers of the standard 
type are: 


Length of Width of Weight of Weight 


Gauge. plate. plate. Weight. twokeys. per mile. 
METRE. Lbs. Lbs. Tons. Cwt. 
5 9 69 1.25 55 
5 6’ 8’ 9” 1314” 120 2.00 95 17 


The manufacture of these sleepers forms a very large 
industry, one firm alone having manufactured up to the 
present time a total quantity of 130,000 tons, or 2,800,000 
sleepers, and the firm above mentioned can turn cut fin 
ished sleepers of the metre gauge at the rate of 10 a 
minute. 

Sleepers similar to that shown by fig. 2, as designed 


EMAROEO SECTIONS 


TRAMSVERSE SECTION 
OF 


OF Man BRAN BEATING 
Fig. 2 


by Messrs. Cabry & Kinch, of Darlington, were put 
down experimentally on the North Eastern Railway in 
1887. This sleeper is of inverted trough section with 
open ends, having a narrow flange or rib rolled along its 
lower edges, which stiffens the plate, but it is not wide 


| of one-half 
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Steel to Be Used.—The quality of the steel to be used in 
the manufacture of sleepers, whose rail fastenings are 
formed out of, and are ina piece with, the sk eper it if, 
utmost importance, and steel makers have had 
to study this matter very carefuily. 

Che special requirements of sleeper steel at present 
are : 

1. That it shall be as even as possible in quality. 
That it sball withstand an ultimate tensile stress of at 
most from 26 to 21 tons per square inch. 3. That itshall 
elongate at least 20 per cent. in a lengthof 10in. 4 
[bat it shall show a contraction of area at point of frac 
ture of than 40 per cent. 5. That it shall be 
capable of being bent double on itself to an inside radius 
its mean thickness, without sign of crack o1 


is of the 


not jess 


fracture. 

I'he steel used possesses the qualities of homogeneity, 
malleability and ductility. The first of these qualities 
depends largely on the proper mixing of the stee 
effected either by means of a mechanical stirrer: w! 
is lowered into the ladle containing the metal which h 
just been run from the converter, and made to revol 
at about 100 revolutions per minute, or by blowing rh 
metal at such a temperature as to permit of 
poured from the converter into an intermediate la 
l t ladle, and finally int e 
fluid condition, which can 


its being 


thence into the casting-pit 


ingot molds, in a sufficiently 


only be done when pig iron sufficiently high in silicon is 
used, 


ere seems to be no doubt that want of sufficient 
is the reason why sometimes, ina dozen slee;j 
gth of rolled plate, all having bee 
1ed with equal car the clips fail unde 
g test before reaching an angle of 90 degrees, 
ent double and hammered down on 
the back of the without fracture, It has be 
the author’s experience that this want of regularity of 
quality is greatest when the metal, after the addition 
the manganese, is perhaps blown again for a f 
onds, and not afterward mechanically mixed 
of the two methods above mentioned. 
The analyses of the class of steel used by the five cl 
sleeper makers in the kingdom, and the 


t from one 
some of 


sleeper 


results of t 


sile tests showing the quality and range of each, 
given below, The analysis in each case correspond 
with the “medium” quality of the steel given undereach 


tensile tests, which were made during 


nuinber, and the 


enough to interfere with the proper bedding of the | \NALYSIS OF “MEDIUM STERL. 

sleeper in the ballast, as was the case with the old | nymper 1 2 3 { 

sleepers of the Vautherin type. Process of mapufacture.. Acid. Acid. Acid. Basic. 1 
The clips of this sleeper are tormed by hydraulic press »rbon v.13 0.12 0.12 1,09 

ure entirely out of its own substance, as in the case of | Silico: 0.03 0.01 0,02 nil 

the Indian State sleeper. Both the inner and outerclips | 0.06 0.05 

of this sleeper have their backs buckled or corrugated, | 

which considerably increases their stiffoess. The sleeper : 

is also furnished with two studs, or what may be called KESUL1S OF THE TENSILE TESTS OF THESE STEELS, 

“rudimentary clips,” punched up, one on each side of the | «, “ Medium 

outer clip, in the same manner and at the same time | 

with the clips proper. These two studs, bei: g slight!y | Load per square h, . . 

nearer the rail flange than the root of the outer clip, CONS ...+. 27.38 0-27.31 3.0 2 

relieve the clip of nearly all thrust, its office then being 00 

chiefly to keep the raildown. The outer clip is 2%< in. | , lp ies per cent 46.00  56.00not taken not taken48 


wide and covers the rail flange for *¢ in.; the inner clip 
is 34¢ in. wide and covers the rail flange for * in., the 
steel taper key being driven between this clip and the 
rail flange. The keys are 8 in. long and have a taper of 
about lin 64. These sleepers, however, can only be 
keyed on the inside, and therefore the gauge cannot be 
widened except by the use of special sleepers. 

The rail is placed in position bv tilting it and passing 
one side of the flange under the inner or longer clip, 
sufficient space being lett for the outside of the flange to 
clear the shorter clip. It is then dropped on to the rail 
seat and slid back under the shorter clip, andthe steel! 
taper key is inserted between the rail flange and the 
longer clip. It will be seen that the flange is overlapped 
by beth clips, and that the rail cannot be forced out oi 
position, even should the kevs be displaced. 

The details of this sleeper are: 
Width of 


Length of Weight of Weight per 


Gange. plate. plate. Weight. two keys. mile 
4bs. Lbs. Ozs. Tons. Cwt 
16 150 31 234 132 5 
[t has been found that the steel taper keys, when once 


triven tight, do not slack back, and their small ends are 
therefore no longer split, which greatly lessens the cost 
of their manufacture. As regards the length of life of 
hese sleepers nothing can yet be said with certainty, 
as they have only been in use since 1887, but the author 
a informed that there hae as yet been no failure of the 

”. Another form of sleeper of “‘inseperable clip” 
ype, Out one which has perhaps not yet been brought 
prominently before the engineering world, is that in 


troduced by Mr. Riley, of the Steel Company of Scot 
and,in 185. and used to some extent on the North 
Eastern Railway. The peculiarities of structure of these 
sleepers are shown by figs. 4and 4. They are made by 


rolling the section thicker at the part destined to rece ve 
the rail, and by thrusting the ends of the plate togethe: 
aa collect sufficient material to formthe jaws. Hoth 


he inner and outer clips are firat pressed into the form 


of the outer, and the inner is then 
forced into the shape shown by the 
use of special dies Provided the 
metal of which these sleepers are 


made is of a sufficiently mild quality 
and worked only at a proper heat 
they might be successfully used; but 
it appears to the author that, unles 
these conditions were rigidly adhered 
to, the amount of strain set up by cold working would be 
suchas to cause the number of defective plates to be 
very great. 


Fig. 4, 


the execution of orders, represent hundreds of thousands 


of tons of steel. It will be understood that the terms 
‘soft *‘medium,” ** hard,” are used relatively, f he 


purpose of showing the range and averages of the differ 
ent steels. 


In order to show that steel of a higher tensile strengt! 
than 31 tons is not suitable for use in the manufacture 


of these sleepers, the author gives the analyses and th 
results of tensile tests of steel, taken from the backs or 


sleepers which had broken in tw 
when being discl 


thickest parts of some 

bv falling on a har substance 
from railway wagons 

The lesson to be learnt from these experime1 

a tensional strength of: 

1 is not suitable for use in the manu 

which have to withstand str 


s seems 


that steel having 


square inct 


to be 
per 
of slee rs 


ed by the puns 


Lins 


caus hing up of portions of the plate, be 
cause by working the steel at too low a heat strains may 
be set up by the subsequent operation of punching, to 
such an extent as to cause fracture, as in the cases 

considered. It is the author’s experience that, if ir 
the ordinary course of manufacture, the steel be kept at 
about 28 tons tensile strength per square inch, the clips 


may be bent double without any fear of fracture taking 

but when of such tensile strength as to withstand 
si tons per square inch, at least 4 per cent. of the ips 
will fail on being bent to an angle of 90 deg. Heis, 
fore, of opinion that used in the manufacture of 
sieepers of this type should be allowed to range bet ween 
26 and 50 tons, and finds that the steel which gives in 
ull respects the most satisfactory results is that which 
answers to the following analysis and tests: 


place; 


‘ 
ther 


t 
steel 


rensiona 
Analysis. strengt 
Per cent ron 
Carbon 0.12 Load per square inch. 8 
Silicon 0.U2 Elongation per cent. in 10 
Sulphur 0.05 in 24.00 
Pho-phorus 0.05 Contraction per cent 0, OF 
Manganese 0.70 
The steel should be capable of being bent double on 
itself to an inside radius of one-half its mean thickness, 
without sign of lamination, crack or fracture. 
Vanufacture In designing a steel sleeper there are 
aues ions to be borne in mind no less important than 


the absolute perfection of the design. These 


that of 


questions are 


1. What process will the carrying out of this design 


Involve 


2. How far will these processes be more costly than 


the value of any peculiarities of the design in question 
warrants? How far can uniformity of results be relied 
upon? 

here are two methods of rolling steel sleeper plates 
1. Into the form of flat plates. 2. Into the form of 
trough. shaped plates. 

In the for sleeper plates 13's in. wide, the 


first case, 
s 10 


ion of ingots at about half their length measure 
in 17 in.: while in the second case, the section at the 
ume point is in. square. In eithercase the weight of 
the ingot varies from 20 to 30 cwt. The important point 
to |} remembered, in the rolling of soft steel into thin 


ind narrow plate f great length, is that the metal, un 
ike } on being rolled, does not tend to 
the width of the plate ind 


jard steel or iron, 


in the direction of 


pread 


therefore the ingot should always be wide enough t 
permit of a sufficient amount of compression on the sides 
which will ultimately form the edges of the plate 

A plate, such as used in the manufacture of the sleeper 
shown by fig. 1, will be rolled in the following manner. 
The ingot measures in, x 17 and the first opera 
tion consists in cogging this ingot down to asection 
measuring 2 in. 14 in., fig. 5. It will be seen that 
compression to the extent of 7‘¢ in. has thus taken 


3 in. in 
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place in the direction of the thickness of the plate 
that of its width; the latter being effected by 

which now measures 2 17in.), and 
passing it through an “edging groove,” whose cross sec 
tion is 2 l4in. This passage through the ‘edging 
groove” is the great feature in securing sound flat plates, 
and before ingots were compressed in this manner it 
was almost impossible to obtain a length of plate which 
was perfectly sound on its edges. 


turning the ingot 


} 


The sleeper shown by fig. 1 mav also be made from 
plates rolied in trough form, in which case the ingot 
___.... would measure 15 in. 


7 square, and would be 
gged down to a sec- 


| tion measuring 8 644 
in., as shown by fig. 
5, a compression re- 
spectively of 7 and 8¢ 
in The advantage to 
f the sleeper maker of 

rolling plates in trough 


form is that the same ingot molds and cogging rolls may 
be used as for rails, whereas special molds and cogging 


unless the rolls have 


and sleeper ingots. 


used for flat 
been designed for both rail 

Che ingot from which the trough shaped plates are to 
be rolled measures after cogging 8 64¢ in, ati 
section. This ingot, or rather wheu reheated, is 
passed through the roughing rolls and compressed, as- 


suming in turn the sections shown in figs. 6. 


rolls have to be plates 


its cross- 


\ 

oY > \ 
Steel sleeper p s, bo f flat and trough section, 
are shaped while red nnodera hydraulic or steam 
press, to which are uttached suitably shaped cast 
iron molds. Of these molds that forming the 
meave part of the sleeper is usually fixed 


f the press, while the upper block is bolted 


to the top tablk whic! n turn is attached to the 
hydraulic ram and is movable vertically, the ends of the 
table sliding in grooves ist in the standards of the 
machine. Formerly the bottom block was cast in two 
pieces, so that fone end failed t might be replaced 
without remo the whole block This arrangement, 
however, gave rise at times to serious defects in the 
sleepers, for however tightly the bloc ks might have been 
bolted to the machine, the repeated shocks sustained 
when the heavy top block des« ded invariably caused 


the two halves to be moved out of line, marking 


the sleepers very badly; indeed, sometimes nearly 
shearing them in two where the blocks met. 
rhe top block or mold may with advantage be cast in 
two pieces, and these should not be too rigidly fixed to 
the machine, as they readily adjust themselves to the 
plate which is being pressed; and in the case of trough 
rolled plates, the thickness of whose sides often varies 
very considerably, this isa great advantage, as it re- 
lieves the ram of much of the side pressure brought on 
it by such irregularities of thickness 

The Clip The most important ¢ f all the operations 
which take place in the construction of steel sleepers 


of the “inseparable clip” type is that of the forma 
tion by punching of the clips or rail-fastenings. 
rhe life. and therefore the value of the sleeper 
itself, depends upon the strength of these fasten 


while the accuracy of gauge, or distance be 
tween the rails, is determined by their proper relative 
position. It is well known that if is punched 
either cold or at a low heat, the metal snrrounding the 
punched portion is very injuriously affected; but that if 
annealing is afterward resorted to, the trains set up in 


removed. 


steel 


punching are to a certain extent 

Unfortunately it is not possible to anneal an article of 
irregular form and section, without its becoming dis 
torted in cooling to such an extent that the amount of 
after adjustment required precludes the possibility of 


the cheap and 


rapid manufacture of such an article. 
For this reason, steel sleepers cannot advantageously be 


punched cold and afterward annealed. The only alter 
native, then, is to form the rail-fastening while the sleeper 
plate is at a good red heat, and to complete the manu 


facture of each sleeper before its temperature has fallen 
to anything like black heat. In punching sleeper 


lates at a red heat, two difficult 
the first being that of maintaining a proper relative po 
sition between the fastenings, owing to the irregularity 
in the contraction of plates, either from the quality of 
the metal or variation of temperature at the time of 
punching; secondly, there is the difficulty of keeping the 
punches and dies, which constantly come in contact with 
the red hot metal, sufficiently cool to insure keen cut 
ting edges, without lowering the temperature of the 
sleeper itself in the neighborhood of the jaws. 

3efore dealing with these difficulties, the author pro 
poses to give the results of experiments which he car 
ried out on a large number of sleepers, with the view of 
ascertaining the most suitable temperature for the for 
mation of rail fastenings of the type used on Indian 
State railways. The used in these experiments 
was uniform in quality, and of equal tensile strength. 

1. Of clips punched in cold plates, 100 per cent. broke 
off short on being back with the usual testing 
spanner through an angle of 10 deg. 2. Of clips panched 
in cold plates which were afterward annealed, 50 per 
cent. broke off at an angle of 20 deg., while 50 per cent. 

3. Of clips punched in 


es present themseives, 


steel 


bent 


broke off at an angle of 90 deg. 3. 
piates which had been heated to a bright cherry red and 


allowed to cool down to a black heat before being 
punched, 66 per cent. broke off short, while the re- 
mainder failed before reaching an angle of 30 deg. 4. 
Of clips punched in plates at a black heat and after- 


ward annealed, 91 per cent. bent back double on them- 
selves, while the remainder stood at an angle of 90 deg. 
before breaking. 5. Of clips punched in plates at a 

all clips bent back double, while the 


cherry -red heat, 
result of tests made on plates punched at a red heat and 
afterward annealed was equally sacisfactory. 

These experiments very clearly the danger of 
forming the rai, fastenings on a sleeper plate which has 
become too cold before reaching the pumping machine, 
and the absolute necessity of punching the metal while 
at a good red heat. 

Given the proper temperature, there are two methods 


show 
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of forming the rail fastenings in a sleeper, eaeh having 
its advantages. In the first, or direct, method, the clips 
are punched at once to their proper position, while in 
the second, they are punc a deeper, and are afterward 
brought back to their oper position by being ham- 
mered on to suitably sh¢ aol pieces of metal called drifts. 
The first is far the cheapest method, and, provided 
everything is satisfactory, results in a good job; but, un 
fortunate:y, the quality ot metal, condition of punches 
and dies, and temperature at time of punching, are con- 


stantly varying, and it is the author’s experience that 
clips formed by the second method, which insures a suffi 
cient root to the clip and the removal of fins or burs left 
by blunted punches, are the most uniform and satisfac- 
tory both as regards strength and finish. 


Returning now to the actua) manufacture of a sleeper 
on leaving the press, where it has assumed the required 
shape, it is immediately taken to the punching machine, 
turned on its back, adjusted to position, and the clips 
punched down, the latter being either drifted or not, 
according to method of manufacture adopted. 

Some manufacturers secure accurac y of gauge in the 
sleeper by m uk ng distance marks on the sleeper plate, 
and by blowiug steam on to it until these marks tram- 
mel correctly, when the clips are at once formed, or, if 
the distance marks are found to be near each other, 
the temperature of the plate is raised and the gauging 
again tested. Others again judge by practice the 
proper beat, and although from time to time. through 
carelessness, variations of gauge may arise, with proper 
care and attention on the part of the workmen the 
gauge is sufficiently accurate for all practical pur- 
poses, About ,, in. total variation is allowed by 
the terms of the specification, but the author has 
noticed that platelayers make short work of ad- 
justing a sleeper which is either 3, in. too wide 
or too narrow to gauge. The most satisfactory methcd 
of keeping the punches and dies cool without injuring 
the sleeper plates themselves, is one in which jets of 
water impinge on the punches and drain on to the faces 
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SCALE OF INCHES 


re) 3 4 5 6 9 ‘2 


13th, on New London Northern, at 
South Windham, Conn., butting collision 


; r between a freight and a passenger train, 
= badly damaging both engines and the 
=e front portion of both trains. The pas- 
) senger conductor was injured. The 
freibt was preparing to back into the 
‘ AM W/ side track, but pulled too far forward 


without sending a signal in advance. 
1lith, on Sioux City & Northern, near 
Manley, Minn., butting collision between 


a south bound passenger end a north 
bound freight train damaging engine and 
4cars. The freight train had been given 
until 4.45 a. m. to reach Manley, but it is 


said that the operator wrote the mes 
i sage ** 5.45 
Fic. 2 17th, on ‘Pennsylvania road, at Char- 
a leroi, Pa., a passenger train ran over a 
Machine for Lining Brasses with Soft “Metal— Chicago, Milwaukee & St. misplaced switch and into the head ofa 


of the dies before ruuning to waste. The water is started 
and stopped automaticaliy by the rise and fall of the 
punches, the motion of which opens and closes the stop- 
cocks, is soon as the punches begin to descend, the 
water is cut off, and does not flow again until the punches 
have cleared the plate. It has been found that by cool- 
ing the pun s and dies in this manner, a saving of 60 
per cent. is effected in the wear of the tools, while the, 
advantage to the jaws of the sleepers is equally great. 
In conclusion. the author makes the following sug- 
gestions as regards the manufacture of steel sleepers: 
1. That the steel used in sleeper manufacture should not 
be of a higher tensile strength than 30 tons per square 
inch. 2. That tensile tests of the steel used should be 
made as often as possible; this test being the surest 
guarantee of the after behavior of the metal in punch- 
ing. 3. That sleeper plates should be rolled in the 


fiat form in preference to the trough. That, 
when possible, the sleeper should be pressed and 
punched immediately on leaving the rolls, care being 
taken that only such a number of plates are pressed as 
will insure the last being at good heat after leaving the 
punching machine. 5. That the sleepers should in no 
case be dipped in tar at such a temperature as to give 
rise to thick yellow fumes. 6. That at least 2 per cent. 
of the rejected sleepers should be tested and 3 per cent. 
weighed separately daily. 


Machine for Lining Brasses with Soft Metal. 


rhe engravings show a machine for lining brasses with 
soft metal that is used at the West Milwaukee shops of 

1e Chicago, Milwaukee & St. Paul Railway. It consists 
of a cast ifon table, figs. 1 to 3,1ft.6in. 1 ft. 64, in. 
high. On the top of this table is a slot fitted to receive 
a mandrel corresponding to the size of journal for which 
the brass is to be lined. 
with a taper key, A, figs. land 3. The table carries a 
pair of guides, in which works a crosshead that sup- 


Pau Rai way 


cars, which with the passenger engine were set afire and 
all of the combvystible portions burned up. The passen- 
ger engineer was killed. The freight train had broken 
in two. 


14th, 1a. m. on Baltimore & Potomac at Halethorpe, 


Md., a freight train ran into the rear of a passenger train 
wrecking the engine, 1 sleeping car and 4 freight cars. 
Two passengers and 2 men stealing rides on the freight 
were injured. The passenger train had broken in two 
and the rear portion stopped immediately after passing 
ablock signa! station, and the freight approached this at 
uncontrollable speed. 


2Ist, on Pennsylvania road, near Bryn Mawr, Pa.,, rear 


collision of freight trains making a bad wreck and _in- 


juring 3 trainmen 
22nd, 4 a. m., on Missouri, Kansas & Texas near Deni 


json, Tex., a freight train which became stalled in as- 


cending a grade was run into at the rear bya passenger 


| train, the runner of which failed to observe a red signal. 


There was a car of oi] in the freight train, and the ca- 


boose, 2 freight cars, baggage and mail car were burned 
up, together with the combustible portion of the loco 
motive. Three trainmen were injured. 

22nd, on Fitchburg road near Athol, Mass.,a west 
bound passenger train raninto the rear of a preceding 
freight wrecking 10 freight cars, 4 of which took fire and 
were burned up. The passenger engine was badly 
damaged. The freight conductor was injured. 

24th, on Baltimore & Ohio near Farmington, W. Va... a 


| passenger train ran into the rear of a preceding freight 
|}train. Engineer, fireman and mail agent injured. 


fhe mandrel is held in position | 


ports a clamp or slide fitting over the mandrel. An ex- | 


tending voxe, shown in figs. 1 and 2, carries a hand| : ol ; 
| sengers were killed and 23 injured. The second train 


wheel with a brass bushing fitted to a screw perman 
ently attached to the main table. The crosshead acts as 
a vise by which the brass is clamped against the en- 


larged end of the mandrel. The soft metal lining is| 


poured into the space between the mandrel and brass, 
In order to keep the mandrel cool a current of water 
tlows into it through an iron pipe fitted into the man- 
drel, which is drilled hollow to receive it. A drip pipe 
-ock controls the flow of water. The details 
of construction are clearly shown by the engravings. A 
guide block is placed on one side of the mandrel and 
bolted to the table to fix the position of the brass side- 
ways. The machine is adjustable to the various sizes of 


with a plug 


brasses. 


Train peablonts in the United States in June. 


COLL ISIONS. 
REAR, 

ith, la.m.,on Atchison, Topeka & Santa Fe, near 
Lawrence, Kan., a freight train broke in two, and when 
the foremost part of it slackened fora crossing the rear 
portion ran into it, wrecking five cars. Two tramps 
were killed. 

10th. 2a. m.,on New York Central & Hudson River, 
near East Albany, N. Y., a freight train broke in two, 
and the rear portion afterward ran into the forward por- 
tion, wrecking ll cars. One brakeman and four tramps 
were injured. 

llth, on Pittsburgh, Ft. Wayne & Chicago, at 
Rochester, Pa.. a west bound express train, drawn by 
two engines, collided with an excursion train, which, it 
is said, failed to get a fiag outin time. Three engines 
and a baguwage car were badly damaged, and 2 engineers 
and | fireman injured. 

12th, on Staten Island Rapid Transit at Stapleton, S. 
I., N. Y., a passenger train which had just stopped at 
the station was run into at the rear by a following 
passenger train, damaging the rear car and throwing 
one truck off the track. Both trains were crowded with 
passengers and a number of men and boys in the fore- 
most train climbed out of the windows, and a panic en- 
sued. Four passengers were injured and a large number 
were cut by broken giass. The engineer of the second | 
train seems to have been careless in applying the | 
brakes. 

13th, on Boston & Maine near Groton, Mass., a passen- | 


25th, 12:30 a.m.,on Pennsylvania road at Harrisburg, 
Pa., west bound passe nger train No. 9, which had been 
stopped a short distance east of the station, was run 
into at the rear by the send section of the same train, 
badly wrecking 3 passenger cars of the first train, and 
the engine and baggage car of the second. Twelve pas 


ran past a block signal which was at danger, at uncon- 
trollable speed, and the collision occurred about 180 ft. 
west of the signal, the foremost train having just 
started. This accident was reported in the Railroad 
Gazette of July 1. 

29th, on Sr. Louis Southwestern at Altheimer, Ark., a 
passenger train standing at the station was run into at 
the rear by a freight, which approached at uncontrollable 
speed, wrecking the two rear cars. Three passengers 
were killed and 7 injured. 

And 18 others on li roads involving 4 passenger and 26 
freight and other trains. 


BUTTING. 

3d, on Little Rock & Fort Smith, near Preston, Ark.., 
butting collision of freight trains, wrecking both engines 
and 20 cars. A brakeman was injured and two men 
stealing rides were killed, 

4th, on Chicago, Milwaukee & St. Paul, near Western 
Union Junction, Wis., butting collision of freight trains, 
wrecking both engines and 12 cars. Three trainmen 
were injured. The southbound train ran past the sta- 
tion, where it should have stopped. The operator 
claimed that the signal was set at danger and the en- 
gineman that it showed all clear. 

5th, on Louisville & Nashville, near South Carrollton, 
Ky., butting collision between a regular and an extra 
passenger train, wrecking both engines and partially 
wrecking the foremost cars in both trains. In the ex- 
cursion train 4 passengers were killed and 40 injured, 
and in the regular train 3 were injured. The fireman of 
the excursion train was killed. The excursion train ran 
past a meeting point. A new time table was issued to 
take effect at 7 p.m. June 5, This time table was in pos- 
session of the conductor and engineer of the excursion 
train and they had signed for it in the book provided for 
that purpose, —— stated that the table took effect at 
7p.m.June 5, but they made a mistake in reading it 
and thou; ah t it took effect at 7 a.m. On the new table 
train No. 2, the train with which this collided, was due | 
at South Carrollton 9.37 a. m., but on the old, which was | 
still in effect, at 9.20 a. m. No. 2 left South Carrollton at | 
9.22 and collided with the excursion train 1} miles north 
of South Carrollton at 9.25. 

10th, on Louisville, New Orleans & Texas Pacific near | 
Days, Miss., butting collision of freight trains, making | 
a had wreck and blocking the road the whole d: ay. One | 
fireman was killed and 6 other trainmen injured. 

llth, on Missouri, Kansas & Texas. near South Cana- 
dian, I. T., butting collision of freight trains, making a 
| bad wreck and killing many head of cattle. The fire- 


ger train ran into the rear of a freight, wrecking 2 freight | man of one of the trains was killed. 


work train standing on the side track, 
badly damaging both engines, Conduac- 
tor, brakeman and 2 ne rs injured, 
lsth, on Norfolk & Western, at Dublin, Va., a west 
bound passenger train collided with an east bound 
freight, wrecking the engine and baggage car. The fire- 
man of the frei; ht was killed and the engineer and two 
mail clerks badly injured, 

19th, on Union Pacific, near Valverde, Col., butting 
collision between a train o* empty passenger cars and a 
switching engine drawing two freight cars, wrecking 
the whole of the freight train and the engine and 2 cars 
of the passenger train. It is said that the switching en 
gine was running on the time of the other train. 

Zist, on St. Paul & Duluth, near Stillwater. Minn., 
butting collision between a St. Paul & Duluth and a 
Wisconsin Central passenger train, the first-named 
train having failed to wait at the appointed meeting 
point. Both engines and one passenger car were badly 
wrecked and the baggage car overturned. A boy riding 
on the engine was killed, and 6 trainmen and 3 passen- 
gers were injured, Itis said that the conductor failed 
to carefully examine the train register, from which he 
should have learned that the other train had the right 
to the track over which he was to pass: but it also appears 
that the operator had filled out the train register for 
the train in question, all except the time, entering the 
conductor's and engineman’s name and the notation 

‘no signals.’ 

22d, on St. Louis & San Francisco, near Brush Creek, 
Mo., butting collision between a passenger train and a 
freight, making a bad wreck. A fireman was killed and 
5 other trainmen injured. 

23d, on Evansville & Indianapolis at Brazil, Ind., but- 
ting collision between a passenger train and a freight, 2 
passengers being injured. 

26th, on New York, Ontario & Western, near Phillips 
burgh, N. Y., butting collision between a south-bound 
milk train and an empty engine running north, wreck 
ing both engines and 2cars. Both firemen were killed 
and 3 other trainmen injure -d. It is said that the run 
ner of the empty engine forgot about the milk train, 
though it appears that he had a conductor with him. 

29th, on New York Central & Hudson River road at 
Poughkeepsie. N. Y.. a south bound express train ran 
over a misplaced switch and into a “go & engine 
standing on the side track, doing slight damage. Five 
passengers was injured. 

And 6 others on 6 roads involving 3 passengers and 
freight and other trains, 

CROSSING AND MISCELLANEOUS, 

Ist, on Connecticut River road at Northampton, Mass., 
a switching freight train ran over a misplaced switch, 
and into the side of a passenger train just approaching 
the station, wrecking the sides of 3 passenger cars, A 


| passenger standing on the rear platform was killed. 


Ist, on Western Maryland at Finksburg, Md., a pas- 


| senger train which was placed on a side track to meet 


an express, was not moved fully clear of the main track 
and was struck by the other train, the rear car being 
overturned. Three passengers were injured, 

Ist, on Pennsylvania road near Broad Street Station, 
Philadelphia, a locomotive ran intoa parlor car, over- 
turning it and blocking al! the tracks leading to the 
station for an hour. Trains were disarranged for 7 
hours. 

3d, on Chicago, Burlington & Quincy near Colchester, 
Ill., collision between a freight and a work train caus- 
ing the death of 1 trainman and 1 laborer, and the in 
jury of 4 other employés. 

10th, on Pennsylvania road at Parksburg, Pa., collision 
between an express and a local passenger train damag- 
ing both engines, and injuring both engineers. 

15th, on Philadelphia & Reading at Oreland, Pa.,a 
passenger train ran into a switching freight which had 
failed to clear the main track at the proper time, over 
turning the first car, and injuring 4 passengers, The en 
gineer of the passenger train was killed, and the fireman 
badly injured. The engineer of the freight could not be 
found after the collision. 

16th, 1 a. m., on the Terminal railroad of St. Louis, at 
Twelfth street, St. Louis, two switching freights ran 
together sidewise at a point where a switch had been 
misplaced, and knoc el down an important overhead 
bridge. 

20th, on Philadelphia & Erie, near Sterling Run, Pa 
collision between a freight and work train. Twenty em 
ployés were injured. 

27th, on Boston & Maine, at Malden, Mass., a north- 
bound express train ran into the engine of a preceding 
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(way) paxsenger train which was just backing into the 
side track toclear the way for the express. Both engines 
were badly damaged and the boiler of one of them ex- 
ploded. One engineer and 1 fireman injured. The fore 
most train was empty, but in the other several passen 
gers were injured by flying glass. It appears that the 
conductor and brakemen of the way train were not 
familiar with the road, and did not take sufficient care 
in signaling the express. 


And 15 others on 14 roads, involving 8 passenger and 
20 freight and other trains. 
DERAILMENTS. 
DEFECTS OF ROAD, 
5th, on Burlington & Missouri River road, near In- 
dianola, Neb., eastbound passenger train No, 2 was de 


railed by a broken rail, 4 sleeping cars being partially 
overturned. The train was running at considerable 
speed, but only 1 passenger was inju-ed, 

7th, on Union Pacific, near Norfolk, Neb., passenger 
train derailed by spreading of the rails, wrecking the 
ears badly. It is said that the train was running about 
60 miles an hour. 

llth, on Pittsburgh & Western, near Youngstown, O., 
the locomotive of a freight train was derailed by spread 
ing of the rails and overturned intothe river. Conductor 
and 1 brakeman killed and 3 other trainmen injured. 

22d,on San Antonio & Aransas Pass, near Wallis. 
Tex., a passenger train was derailed ata bridge which 
had been weakened by a freshet, the engine being over- 
turned. The engineer was injured. 

22d, on Cleveland, Cincinnati, Chicago & St. Louis, 

near Berrien Centre, Mich., a south bound passenger 
train was derailed by spreading of the rails, and the pas- 
senger car was overturned into the ditch. Of the 14 pas- 
sengers 13 were injured. 

24th. on Wabash road, near Mexico, Mo.,a freight 

train broke through a bridge and the engine and ll cars 
fell into the creek 50 ft. below. One train man was in 
jured, 
26th, on Pittsburgh, Fort Wayne & Chicago at Val- 
paraiso, Ind., an eastbound express train was derailed 
by a defec tive switch when running at 40 miles an hour, 
4 cars and the engine being thrown downa bank. The 
wreck was a bad one and the fireman was killed. The 
engineer and 6 other trainmen and 5 passengers were 
injured. The switchrail was loosened by the breaking 
of a wrought iron Jug, in which an old flaw was after- 
ward discovered. The switch was less than a year old. 

zsth,on New York Central & Hudson River road at 
the Grand Central station, New York City, an incoming 
passenger train of the New York, New Haven & Hart 
ford was derailed just after the locomotive had been 
detached, preparatory to flying the carsinto the station. 
The smoking car was partially overcsurned, but vo per 
son was seriously injured. It is said that the derail 
ment was caused by a broken rail. 

20th, on Savannah, Americus & Montgomery near 
McDade's Tank, Ala.. the locomotive of a work train 
was derailed at a defective joint and fell down a high 
bank. A brakemun was killet by escaping steam and 

engineer and fireman were badly injured. 

And 3 others on 3 roads involving 2 passenger trains 
and 1 other. 

DEFECTS OF EQUIPMENT, 

None under this head, except those which harmed no 
yerson; of these there were 12, on 10 roads, involving 12 
reight and other trains. 

NEGLIGENCE IN OPERATING, 
26th, on Montana Central, near Elk Park, Mont., a 
freight train became uncontrollable on a steep grade and 
of) cars were derailed, causing the death of a brakeman. 
27th, on Central of New Jersey, near Tamaqua, Pa., a 
passenger train was derailed by a misplaced switch and 


the engine and baggage car went downa bank. Engi 
neer, fireman and brakeman injured. 
And 12 others on 9 roads, involving 6 passenger and 5 


freight and other trains. 
UNFORESEEN OBSTRUCTIONS. 

2d, on Chicago, Burlington & Northern, near Dubuque, 
la., the engine of a freight train was derailed at a wash- 
out and overturned into the river. The fireman was 
fatally injured. 

2d, on Allegheny Valley road. near Foster, Pa., a pas- 
senger train ran into a landslide, and the engine and 
baggage car were overturned and went into the Alle 
gheny River. Five trainmen were injured. 

7th, on Chicasro, Milwaukee & St. Paul, at Hartford, 
Wis., a freight train was derailed by a washout, several 
on pone wrecked, Engineer, fireman and 1 brakeman 

Sth, on the Southern Pacific, near Alvarado, Cal., a 

vight train was derailed by running over some horses, 


| passenger train was der 


eee o 
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the engine being thrown down a bank. Several cars fell | 


upon it, and the wreck took fire and was partly burne od | 


up. Engineer and fireman injured. 

lth ,on Northern Pacific. near Newaukum, Wash., 
northbound passenger train No. 4 derailed by running | 1 
over a cow, the engine being overturned. Engineer and 
fireman injure¢ d. 

13th, on Union Pacific, near Sunset, Col., a passenger 
train was derailed and the whole train, consisting of an 
engine and 2 cars, was overturned and thrown down a 
bank. There were but 10 passengers on the train, of 
whom 7, with the engineer and conductor, were injured. 

13th, on the Burlington & Missouri River road, near | 
Deadwood, S. D., engine and several cars of a freight 
train derailed by a landslide. Engineer and fireman 
killed. 

I7th, on Illinois Central, near Galena. Ill., freight 


washout, 20 cars being 
> killed and 3 trainmen 


train derailed by running intoa 
thrown downa bank. Exrgineer 
injured. 

isth, on Chicago, Burlington & Quincey, near Glad 
stone, Ill.,a work train was derailed by running over 
cattle, and the engineer and 4 workmen were} 

The platform cars in the tre ain were empty and 
made a very bad wreck, injuring 25 men. 

23d,on Cornwall & Lebanon, near Mt. Gretna, Pa, 
enzine of a freight train wasoverturned ata point where 


some 


killed. 


the track had been washed out, and the engineer and 
fireman were badly injured. 
43d, on Illinois Central, near Plato, Ill., westbound 


railed at a point where the track 
bad been weakened bya flood and the two rear cars. 
which contained about 50 passengers, and which re 
mained on che track, had to be left in a cut, surrounded 
by water, all night. The passengers could not get .way 
except by boats and were compelled to live chiefly on 
crackers for a day or two. 

29th, on Chicago & Alton, near Winona, IIl., a freight | 
train was derailed by running over a cow, and the en 
gine and several cars were ditched. Engineer killed and 
fireman injured, 

30th, on Philadelphia, 


West Chester, Pa 


Wilmington & Baltimore, near 
, & passenger train was badly damaged 


by a tree which had fallen across the track, the condu« 
tor and several passengers being somewhat injured. The 
engine cut through the tree, but the limbs broke many 
of the windows in the cars. 
And 6 others on 5 roads involving 1 passenger and 5! 
freight and other trains. | 
UNEX PLAINED, 
2d, on Delaware & Hudson Canal Co.'s road near 
Hydeville, Vt., southbound passenger train No. 4 was 


derailed, 1 passenger car 
down a bank. 
gers injured, 

6th, Manhattan 
line, Sixty-fifth 


being overturned ard thrown 
Che conductor was killed and 7 passen- 
on 
near 


Elevated road, Second 
street, New York City, 


Avenue 
passenger 


| train derailed. 


6th, on Alabama Great Southern, at Cuba, Ala., freight 
train derailed, the engine and four cars being wrecke od, 
A brakeman was killed and the engineer injured. 

9th, on Houston, East & West Texas, at Milam, Tex. 
a freight train was derailed, 2 cars and the tender being 
thrown into the ditch. The engineer was injured by 
jumping. 

lith, on Mobile & Ohio, at Stonewall. Miss., a freight | 
train was derailed and engineer and conductor injured. 

13th, 3a. m., on Pennsylvania road at West Philadel- 
phia, a car in a stock train was derailed and ran against 
the support of an overhead bridge, causing the fall of 


the bridge, which was a large and heavy iron structure 

l2th,7a.m., on Southern Pacific near San Rafael, | 
Cal., the engine and 1 c.rof a passenger train were de- 
railed. Engineer, fireman and 1 passenger killed. 

14th, 2. m., on Knoxville, Cumberland Gap & Louis- 
ville near Middlesborough, Ky., a freight train consist- 
ing of an engine and 16 loaded cars was derailed on a 
high trestle and the whole fell to the ravine below. 
making a horrible wreck. Three train men were in 
stantly killed, 4 fatally injured and 6 less severe ly hurt. 

15th, on New York. New Haven & Hartford, at Hart 
ford, Ct., a car in a switching freight train was derailed 


and the conductor killed. 
lsth, on Chesapeake & Ohio near Lees, 
train was derailed, killing the engineer. 
26th. on Alabama & Vicksburg, near Vicksburg, 
at the 


Va.,a freight 
Miss., 


a slee 


ping car rear of a passenger train jumped 
the track while running at high speed and fell down a 


high bank into a pond. A number of passengers were 
bruised and all in the car were partialiy submerged in | 
the pond. 

And 20 others on 16 roads involving 6 passenger and 15 
freight and other trains, 


| ward 


MOTIVE. 
OTHER ACCIDENTS. 
14th, ls + , on Chicago & Grand Trunk, near Climax, 
| Mich., the locomotive of a freight train was wrecked by 


the explosion of its boiler, and the engineer, fireman and 
brakeman were killed. 

16th, on Great Northern at Brockton, Mont., 
gine of a freight train was wreeked by the 
its boiler, the tireman being killed and the 
jured. 


the en 
explosion of 
engineer in 
A summary will be found on another page 


Extension Belpaire Boiler for 10-Wheel Locomotive. 


The 
in shape 


boiler here given shows interesting departure 
bracing from the ordinary practice. The 
17 in. 
New York Loco- 

Erie Railroad. 
railroad company that the Bel 


an 
and 
boilers of this design were constructed for some x 
24-in. 10-wheel locomotives built at the 
motive Works for the Wheeling & Lake 
It the 
paire type bye instead of the 


desired hb 
d, 


vious lots of engines, 


was 


use wagon tops as on pre 


and asit was also desired to have 
the Belpaire portion of the boiler bigher than the for 
of immediately for- 


ward of the flat part was made of sufficient diameter to 


courses the waist, the course 


| bring the top of this sheet as high as the top of the Bel- 


paire box. his provided an elevated position for the 
dome and made the construction of the boiler forward of 
this point similar to that of the radial stay wagon top 
boilers. 

The connection at the corners between the shell and 
the firebox consists of pieces shaped in a former. The 
gusset stays for the back head are not commonly used, 
but may be effective. Perhaps, bowever, there should 
be some longitudinal through stays. The extra steam 
room allowed by the diameter of waist is of nenefit to 


the action of the boiler. Regarding the carrying for- 


| ward of the top line of the boiler little need be said as to 


its advantages, as the excellent results obtained on the 
Rio other lines with this extension 


top have already proved its value. 


Grande and many 


Rokusek’s Patent Local Ticket. 


Mr. Albert Rokusek, late ( Agent of 
the Cleveland & Canton, has had in use on that road for 
the past 18 mouths the ** Universal local ticket,” which he 
has patented. The peculiarities of this ticket, like those 
of other (1) that form 
covers several destinations and (2) in the manner of stamp 
ing or preparing it for sale. 


veneral Passenger 


several recent devices, are one 
As a considerable number of 
names of stations can be printed, in order, on the ticket, 
the local 


ticket is to be 


a very small number of forms answers for all 


business on even a large road. When the 


sold, that one of the stations intended to be used is made 
more conspicuous than the other names and the in- 
scription on the ticket shows that all the other names 


are to be disregarded. 
this is to print, 
be the 
destination, and 


Mr. Rokusek's scheme for doing 
with a rubber stamp, a heavy line above 
shows the true 
other names jm 
In the sam- 
ple which he has sent us the stamp impression shows 
the name of the of station from date. 
Part above the heavy lines and part 
below, and the whole is printed in heavy type with dark 
ink, contrast sharply with the other print- 
ing on the ticket, and cause the destination stand 
out prominently. The stamp, made on the model of R. 


which 
the 
by the stamp. 


and low station name 


to obliterate 
mediately above and below, 
road. and 


of this matter 


name 
is 
so as to 


to 


H. Smith’s patent lever stamp, is provided with a form 
|on which the ticket is laid so as to insure an accurate 
impression, and fora round trip ticket the going and 


returning coupons and the stub are stamped simultane 
ously, 
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Power System. 


Name of road 


Date of opening 


Length in feet, measured 
on iacline 


Difference in altitude of 


termini in feet 


Range of grades, per cent. 


Average grade, per cent 


tack rails 


Number of new cables 


Factor of safety of cable 


Diameter of cable in inches 


Total cost, approximately 


The New Nathan Injector. 


The injector shown 
in our illustration is 
made by the Nathan 
Manufacturing Co., of 
New York, and’ is 
claimed to possess 
some novel and valu 
able features. Among 
these is that while 
the body of the injec 
tor is located below 
the bottom of the tank 
the overflow is placed 
above’ the highest 
water leve in the 
tank, and in a position 
conveniently watched 
by the engineer. The 
injector itself is of the 
non-lifting type and 
must be so located 
that the water will 
flow into i. 

It is made in two 
types, one of which is 
a self-contained in- 
strument, containing 
within itself the 
steam and water 
valves required for 
starting, stopping and 
regulating the injec 
tor, the operating rods 
for which must be led 
into the cab. The 
second type has de- 


tached starting and 


ic 
water valves and is intended for use where it will not | ;, 
be convenient to use the rods. 


Sectic 


“OVERFLOW PIPE 


— 


Side View, 


OVERFLOW 


70 BOILER 


nal View, 


circumstances, and is unaffected by hot suction or leaky 
boiler checks, and it is claimed that the feed can be 


graded percent, 


SWISS CABLE-RACK ROAD DATA. 


Turbines. Electric Transmission. Water Ballast. 

Lau Lau- sie] Zirrich Lauter Ragaz 
sanne sanne- Birgen-'Salvatore Stanserhorn Giess- Territet-| Giitsch.| Marzili.| Lugano. Max Beatenberg -cluse- \brunnen- Warten- 
Ouchy. Gare stock. bach. (ilion. glingen fan. Griitsch stein. 
March | Decem- July March |Tobe opened! July August | August July Novem- June January June October August To be 

16 ber 5, 7, 27. June 1 2 19, 22, 18, ber &, I 8, 21, 25, ii, opened 

1877 1879. 1888. 1890. 1893 1879. 1883. 18si. 1885. 1886. 1889. 1890 soun. 

Ist sec 5,281 \ 
4.800 1,029 3,083 5,356 \ 1,092 2,066 524 318 800 5,523 5.560 1,260 4,500 2.501 
4,067 
331 104 1,430 1,933 , 2d 1.630 295 977 246 102 186 1,453 110 1,824 357 2,200 675 
2.020 
{ Ist “ 10-27 \ 
11.6 0-11.6 32-58 17 \ 40-42 24-32 410-57 ‘1-53 30.2 20-24 20-32 20-26 28-40 22-37 41-60 2344-30 . 37 
{ ist 17.6 \ 
69 10 52.8 40 | | 23.2 | 52.8 30.2 23 27.26 22.43 34.58 26.8 55.4 26.8 
: Riggen- Abt Abt | Riegen Riggen- Riggen-  Riggen- Abt Riggen Abt Riggen tiggen tiggen Riggen- 
None. bach sys sys | None. bach bach bach bach svs bach sys bach bach bach bach 
system. tem. tem. system. system. system. system. tem system. tem system. system. | system. system. 
1 hoisting 
6 6 1 None. | None. None. None. 2 2 None. 1 1 — ar None None, 
| cable. 
9.9 9.9 7.1 8.87 16.3 16.8 13.5 6.22 8.7 8.85 13.7 8.5 9.3 
1.15 1.28 a ‘ 0.95 1.38 2 0.9% 1.08 28 1.02 1.75 1.46 1.30 . 1.08 
$117,324 | $300,000 $30,000 $94,000 $17,200 $14,168 $37,000 $90,000 $51,889 $134, 169 $44,000 $166,800 $15,000 


of installation and operation of steam and gas engine 
plants. 

Appended to the paper is some further discussion, 
somewhat irrelevant in character, but none the less in- 
teresting, giving particulars of cost of power transmis- 
from which extracts have already been given in the Rail- sion with special reference to the work of the Niagara 
road Gazette, acomprehensive table is submitted, giving Falls Construction Co. 


Swiss Cable-Rack Road Data. 


In a series of articles on Swiss mountain cable-rack 
roads, by Emil Strub, inthe Schweizerische Bauzeitung 


the more important data of the various roads in operation 


: se : Another contribution to the subject of power costs, 
and in course of construction. Theextent of this table 


with special reference, however, to Mexico and the west 
makes its reproduction here impossible, and we have ern mining regions, is given in the same number of the 
boiled it down, taking such of the particulars from the Engineer's Club proceedings by Mr. A. Falkenau. The 

author gives the results of observations made by him 
durioga trip through Mexico and the Rocky Mountain 
terest. In its contracted form the table, it will be mining regions, the special object of which was to ex- 
noted, gives the names of the several roads—16 in num- &mine into the possibility and desirability of opening up 
a trade in Mexico for mining machinery. The local con- 
ditions of labor and wages, and the ore milling and ex 
ters, systems of operation, etc., making altogether a traction methods in both countries are outlined, and the 
valuable record. point is brought out very prominently that in Mexico, 

While we bave used the general head “ Cable-Rack ™ore particularly, the high cost of coal or of any other 
kind of fuel and the difficulties of transportation have 
made the introduction of modern steam power machinery 
properly apply totwo of the lines on which cables only practically impossible. 

Then, too, while the cost of man and animal power 
in Mexico is exceedingly small, the maintenance of a 
modern machinery plant is very expensive owing to the 

In the case of those roads classed under the subhead jack of skilled labor and facilities for making repairs. 
of electric transmission, it is to be understood that the | The fuel cost, already mentioned, is, according to Mr. 
Falkenau, from three to four Limes as great in the Mexi- 
. can asin our western mibing regions, 
ased in electric generating stations, and from these the | Thus, most mining camps in the Rocky Mountains 
current isled, over varying distances, to the lines of the | can obtain wood for fuel, as well as for building and for 
railroad, where it is utilized by electric motors driving | U2derground work, witbin a radius of ten miles, and 

‘ the price for fire wood ranges from $3 to $4 per cord. 

At Zacatecas and Guanajuato, two of the largest min 

-- ing districts in Mexico, the tirewood, such as it is, must 
be carried by barros from points 60to 80 miles distant. 
In the southern part of Chibuahua, mesquite and dry 

Mr. Barton H. Coffey discusses the subject of cost of | oak, used as tire wood, costs 75 cents per carga, Mexican 
power in internal combustion engines in a paper read | money, a carga being about 300 pounds, This is equiva 

before the Engineers’ Club of Philadelphia several| lent to a price per cord of $10, American money. 
| months ago, and published in the July number of the! Again, in the Rocky Mountain region there 
club's proceedings. is a comparative abundance of good coal which, 


Mr. Coffey says that the question of cost of power pro- laid down at the mining towns, costs from $6 to $7 per 
| 


| original table as would seem to be of more general in- 
ber—the dates of opening, lengths, grades, cable diame 
Roads,” it will be observed that this does not quite 
and no rack rails are employed. - On all the others, how- 


ever, the combination system is in use. 


available power, taken from the mountain streams, is 


| 
| the winding drums 


The Cost of Power. 


duction involves so many variables that a general solu- | ton. In Mexico, on the other hand, as far as present 
tion for all cases is practically impossible. The con-| developments are concerned, there is none whatever. 
stants, so called. in this matter, however, can be readily | English coal at the City of Mexico and Pachuca costs 
figured out, so that when tne special conditions of a | 320 4 ton. The Mexican Central Railroad carries its 
ase are given the problem can be easily solved Fol coal from Southern Colorado, and along the line of the 
»wing this method. Mr. Coffey has reduced all-quanti- roads it costs $16 50; at points off the line the price is 


It will start under all | ties to the basis of the horse power, however, and as a | 32. Laid down at the mines, where it is used only for 


| resnit gives, among otber things, three tables contain- | blacksmithing, it costs anywhere from $20 to $30 per 
| ing the costs per thermal horse power for three different , ton, according to location. In view of the lack of all 
|kinds of fuel, and for varying prices of the fuels, the; other natural sources of power, the Mexican is thus al- 
| latter being illuminating gas, petroleum gas and petro- | Most entirely dependent on mule or horse power and 
leum. A fourth table gives the absolute efficiences of Man power. 
gas engines having cylinders from 4 to IS inches in diam The great cost of introduction and maintenance of 
letor. From the data of the four tables together the cost | Steam power is, in fact, well shown by the circumstance 
of an actual horse power, under various conditions like- | that the Mexican Government admits coal and mining 
ly to arise in practice, can be computed. machinery free of duty, while on many other articles the 
The internal combustion engine taken by Mr. Coffey | duties are exorbitant. When steam power machinery 
for his consideration is essentially of the Otto type in | has been installed the working expenses have always 
which there is one power stroke in every four; that is | reached a ruinous figure and have caused resort to the 
to say, during the first stroke the mixture of air and | old-fashioned, but, under the circumstances, more effi- 
fuel—the latter in vapor, gas, or liquid form—is drawn | cient methods previously practiced Instaocesare given 
into the engine cylinder ; during the second, or return| by Mr. Faikenau of sev eral stamp-mills and pumping 
stroke, the mixture is compressed: during the third it | plants to bear out this point. 
isignited and expands, performing useful work, and| Just what the solution of the power-cost problem in Mex 
| during the fourth, or second return stroke, the products | ico will be cannot well be foretold. Mr. Falkenau, how- 
of combustion are exbausted from the cylinder. | ever, anticipates that the time will come when we shall! 
| The value of Mr. Coffey's tables. of course, depends | generate power at our coal mines and from our great 
very largely upon the reliability of his calculated abso- concentrated water powers, and transmit it electrically 
| lute engine efficiencies and his assumption as to the | all over the Southern Republic. 
| calorific value of the different fuels. The efficiencies he = = 
calculates by a simple formula, which, however, has The Illinois Central Improvements in Chicago. 
| been misprinted in the paper and should read EF 6.1! 
4 cylinder diameter, while for the fuel values he takes 
650 British thermal units per cubic foot for ordinary il- 
luminating gas; 162 thermal units per cubic foot for pro- | 
ducer gas, and 21,738 thermal units per pound for| . 
petroleum of a specific gravity of 8. These values, it is} and a trip along the line of road between Forty-seventh 
fair to presume, are not overstated. The accuracy of | street and Sixty-seventh street discovers great activity, 
the engine efficiency formula is perhaps not altogether | phe company has decided to use Bedford dressed stone 
beyond question, though at present there are, so far as 
we are aware, no collected data of experimental investi- | . 
gations on this point with which to compare it. What} Plaisance the road will be carried on trestle work until 
few actual test figures there are show a slightly lower | after the closing of the Exposition. f 
percentage of efficiency than the formula gives. All bridges crossing the streets will have solid paved 
The general conclusions of Mr. Coffey as well as of Mr. | floors. The distance between the lower line of the floor 
P. A. N. Winand, who discussed the subject at some | and the top of the rail will be 16 in. or less. All bridges 
length. are, as was to be expected, that the possibilities | will be of the plate girder type. : 
of the type of engine considered are of the most promis- Work on the new station at Park Row is progressing 


The work on the elevation of the tracks of the Illinois 
Central in the city of Chicago is being pushed with 


speed. Excavations are being made for the abutments 


| for all abutments at street crossings. At the Midway 


| ing cbaracter, quite overshadowing those of the steam | rapidly. About one half of the piling is in for the pier 
engine, in which, it was maintained, almost the closest | foundations for the main building. This work will be 

| possible approach has been made to the attainable limit 

! of efficiency. 

| Mr. Winand, particularly, gives some interesting fig-| pushed so as to allow the shops and engine houses at 

} ures of fuel consumption in gas engines in actual daily Veldon station to be removed at the earliest possible 

| 


| pushed so as to have the building inclosed before winter 


Work on the new shops at Burnside will be 


sets in 


work at different places, and compares the relative costs | moment 
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ESTABLISHED IN APRIL, 1856. 
Published Every Friday, 
At 73 Broadway, New York. 


The subscription price is $4.20 a year in North America, and 
$6.08 in foreign countries. 


EDITORIAL ANNOUNCEMENTS. 


Contributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- 
road officers, erganizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, expert 
ments in the construction of roads and machinery and 
ratlroads, and suggestions as to its improvement. Dis- | 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding earty copies of notices of meetings, elections, | 
appointments, and especially annual reports, some notice | 
of all of which will be published. | 


Advertisements.— We wish it distinctly understood that | 
we will entertain no proposition to publish anything in | 
this journal for pay, EXCEPT IN THE ADVERTISING COL- | 
UMNS. We give in our editorial columns OUR OWN opin | 
tons, and those only, and in our news columns present | 
only such matter as we consider interesting, and tm-| 
portant to our readers. Those who wish to recommend 
their inventions, machinery, supplies, financial schemes, | 
etc., to our readers can do so fully in our advertising col- 
umns, but it is useless toask us to recommend them edi- 
torially, either for money or in consideration of advertis- | 
ing patronace. 


| 


The United States Bureau of Statistics has sent out 
the report of exports of breadstuffs for the year end- 
ing June 30, 1892, and the figures are really wonderful. | 
The total values in millions of dollars are 289 for 1891-2 
and 123 in 1890-1. The quantities of wheat (and flour 
reduced to bushels) are, in millions of bushels, 221 in 
1891-2 and 104 in 1890-1. The quantities of corn are | 
(still in millions of bushels) 74 in 1891-2 and 30 in 
1890-1. The Chronicle makes all of these quantities 
larger, as follows: 


1892. 1891. 
Total .$299,000.000 $128,000,000 
Wheat and flour bushels........ 225,225,000 106,000,000 


In any event the figures are those of the most pros- 
perous crop year in our history. The average price 
was high too, having beer $1.02$ a bushel for wheat. 
The value of breadstuffs exported in 1880 was 288 mil- 
lion dollars, but in no other year has it ever come with- 
in about 29 million dollars of the value of the year just 
ended. The average for the 18 years, 1874-1891 in- 
clusive, was 167 million dollars. The export of wheat 
and flour was never before neariy reached. The great- 
est quantities were 186 million bushels in 1881 and 180 
million in 1880. The average for 18 years was 1154) 
million bushels. The quantity of corn has been ex- 
ceeded several times, as follows(in million bushels): 
1878, 85; 1879, 86; 1880, 98; 1881, 92; 1890, 102. The 
outlook for the next year is another large crop but | 
probably not as large as last year, and perhaps lower 
prices. 


Metal ties area failure” is the head line under | 
whicha Philadelphia paper announces that the order 
has gone out on the Pennsylvania Railroad to take up 
the steel ties now in the tracks of that road. The 
generalization is alittle bold. It would be safer to 
say one metal tie under certain conditions is a failure. 
The Pennsylvania has tried in asmall way several 
kinds of metal ties, but it has not yet tried the best 
kind. ‘The best steel tie that it has used is that of the 
London & Nortwestern. This is an inverted trough 
with open ends, and it has given trouble from shifting 
laterally, of course. On the London & Northwestern 
it is buried in ballast to the height of the rail and may 
keep its place satisfactorily ; but with the ballast flush 
with the top of the tie that could hardly be ex- 
pected of an open tie. For a real trial the 
company should have taken a tie of one of those kinds 
of which millions are in use, and not experimented 
here with an English experiment. A_ successful 
metal tie would not be hard to find. But we quite agree 
that mechanical success and commercial success are 
quite different matters, and we have always doubted 
and still doubt if the time has come to use metal ties 
in this country except in special! cases. For instance, 
the application mentioned in this issue, of a metal | 
tie and 100 Ib. rail in the Fourth avenue tunnel of the | 


{that it would evade as long as it 


New York Central may very likely be a great success. 
That is a place touch 
the track, and 
properly be 


where it costs inordinately to 
where a good deal of money can 
to keep trackmen out of 
The usual comparisons of first cost of 


spent just 
the way. 
steel and wooden ties, and of interest and maintenance 
There 


are a good many other places in this country where 


charges do not hold at all in such a case. 


steel ties can probably be used with considerable 
economy, even at present relative prices. Indeed, we 
still hold that the wooden tie has great practical ad- 
vantages over any metal tie yet devised, and that these 
advantages will not be given up until more is done in 
the way of tie preservation, both by treatment and by 
the use of tie plates, but we are prepared to see such 


a cheapening in the cost of production as will make | 


railroad officers look into the matter still more carefully 
than they have done. Meanwhile, we suggest that 
those who are designing or making steel ties read the 
valuable paper which is printed on another page. 

The investigation of the Illinois Steel Company, at 
Chicago, by the Interstate Commerce Commission, if 
correctly reported, amounted to nothing at all. The 
postponement of the inquiry until September is on 
account of the refusal of the officers of the short rail- 
roads, which connect the steel works with the large 
railroads, to answer questions, but the most important 


question, that whether the railroads which control | 


through rates pro rate with the switching railroads, 
has been answered in a very direct manner, and the 


| question to which an answer was refused, that about the 


interest of the steel company in the stock of the short 
railroads, is a matter. The 
witness said, according to the reports, that all the 
charges for transportation (on the 
direct from _ the 


secondary 
local roads 
came steel company, at 
This testimony, if unshaken, 
disproves the vital accusation in the case, for it shows 
that the through lines of railroad do not absorb the 


switching charge. 


a specific rate per car. 


Even if it had been shown that 
they did absorb it, the Commissioners would have been 
obliged to declare the practice entirely legal, and it is 
hard to see how they could criticise it, even on 


grounds of equity. In dividing a rate of, say, $60 on 


}a car from Pittsburgh to Chicago, the proportion due 


to the last five or ten miles of the road may be $5 or it 
may be $2 or it may be 50 cents, and this is one of the 
questions which the Commission has distinctly decided 
could, And 
were 


if, after all, the local 


to be exorbitant and the railroads were shown to be 


charge shown 


{unjustly absorbing it, the fact that cartege charges 
| have been absorbed in a very lawless way by many of 


the roads at Chicago and elsewhere would deter any 


| is doubtless against public policy for a manufactory to | 
| greatly enhance its income by operating short railroads 


which are made profitable by the connivance of the large 
railroads, but if any one deserves to be corrected by 
the Courts it is the State of Illinois, for making these 
little roads common carriers. And finally, the steel com- 
pany, whether its railroads are on its own private 
property or not, is very strongly intrenched in the 
Boss Tweed position. Not only can it ask, What are 
you going to do about it; it can point to the Lehigh 
Valley coal-rate case, the dressed beef combine in 
Chicago and other well known examples in support of 
its ciaim that the question will remain unanswered for 
a long time. 


The Civil Engineer ana the Railroad, 

In the four years 1880-1883, 34,871 miles of railroad 
were built in the United States. The addition to the 
mileage existing at the beginning of that period was 43 
per cent. In the four years 1888-1891, 21,572 miles 
were built, an increase of 14 per cent in the mileage.* 
This represents a great absolute falling off in the de- 
mand for civil engineers for surveys and construction; 
but the falling off in demand, relatively to the number 
of men fitted for the work, is not indicated by these 
figures. In the years that elapsed from 1880 to 1890 
the output of the civil engineer factories increased pro- 
digiously. New schools were established which were 
quite competent to give a fairly good engineering ed- 
ucation and the old ones grew in capacity, in the 
numbers graduated, in the numbers taking partial 
courses and in the grade of instruction furnished. It 
would take a tedious investigation to get at an ap- 
proximation to the increase in numbers of civil engineers 
turned out in those years. Even complete files of the 
catalogues of the scientitic schools would not give us a 
very accurate notion because of subdivision of courses 


and changes in the names of degrees granted. Many 


* The yearly cotals are from Poor's “net increase’’ and are a 
little less than the actual building, for some railroad is actually 
abandoned, or is written off the lists, each year. 
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mining engineers, for instance, or bachelors of phi- 
losophy have taken up the special work of civil en- 
gineers without taking that degree. 

But the decline in railroad building only represents 
part of the decline of the last ten years in employ- 
ment for civil engineers. The falling off in surveys, 
from preliminary to final location, has been still greater 
than that in construction. This, too, is a statement 
No statistics exist of the 
miles of railroad surveyed ten years ago. 


hard to prove by statistics. 
It is only 
within three or four years that any one has attempted 
to collect those curious and interesting, but mostly 
profitless, figures. But those who are familiar with 
such matters know that it is not so easy as it was a few 
years ago to launch a party in the field. People are 
getting wiser ; the ‘* Wall street man” is not so ready to 
put up money, and the country voter is more wily about 
bonding his town on the strength of a big name and a 
|small charter. Lf all the surveys made for railroads 
| that have never been built could be collected and com- 
piled they would make a pretty good topographical map 
of the United States. Butthis vast industry will never 
again thrive as it has in the past. The era of reckless 
surveys has passed, and so to a considerable degree has 
the era of construction. That is, the ratio of new line 
to existing line will be less and less as the years go 
on, and the amount of that kind of work to be done as 
| compared with the number of men to do it will be far 
less in the future than it has been at any timesince the 
| war, 

But as the old occupation passes away a new one 
appears and one of indefinite extent. It isa mistake 
to suppose that a railroad is ever finished. Money 

There are few rail- 
roads in the country that are not being improved year 


must forever be poured iato it. 


by year out of operating expenses, and heavy charges 
are constantly made to capital account for better- 
ments. Toa great degree it should be the work of the 
civil engineer to see that that money is well spent. 
He is responsible for much of the internal friction of 
the machine that he has built and he is the man to 
take it out. 
and money 


Within the necessary limitations of time 
that were put upon him, he is respon- 
sible for some railroad location that will be classic 
for its skillful choice of ground and for the grasp 
of future conditions; he is also responsible for some 
location that would diseredit Macaulay’s schooiboy. 
It results that we often find the best grades in the 
worst country. For example, the Chesapeake & Ohio 
crosses the \Heghanies with opposing grades eastbound 
of 29 ft. and from Richmond to the sea it goes hopping 


over a succession of 40-ft. grades. In the next ten 


| years great sums must be spent not only in heavier 


jury from punishing any of the parties to this case. It | 


rails and bridges, ballast, signals and heavier engines, 
but in improvement of grades and line. 

In fact, with most railroads it will be a matter of 
life or death to increase freight train loads. In 1890 
the average train load was 163 tons, the average ton 
mile rate .93 cent and supposed average profit per ton- 
mile .33 cent. But 62 per cent. of the railroad stock of 
the country paid no dividends and the average divi- 
dend was 1.8 per cent. In 1882, the ton-mile rate was 


| 1.23 cents; the rate fell 24 per cent. in eight years, What 


will happen in the next eight years no man can foresee, 
but there must be great economies or great failures. 
The first, most obvious and most effectual economy 
is increase of train loads. For instance, the New York 
Central increased its loads from 186 tons in 1888 to 250 
tons in 1890, and was able to hold its business and 
We see 
one curious and striking result. In 1891 the grain 


make money alongside of a free water-way. 


| brought to. New York increased 36 million bushels 


over 1890; but the canal brought only 14 million 
bushels more. The Erie alone, which has a fine 
equipment of modern freight engines, brought to 
New York as much grain last year as the Erie Canal, 
and the New York Central and the West Shore to- 
gether brought about twice as much. 


of these 


In the cases 
roads the operating economies have been 
mostly in equipment and 


motive power, but 


much has been done in _ betterment of per- 
manent way. On the Lake Shore still more 
important results will be shown soon from 


reductions of grades. Another striking instance of 
operating economy may be seen on the Panhandle, 
where the freight handled increased in five years 106 
per cent. and the engine mileage only 26 per cent. This 
was due partly to heavier engines, of course, but partly 
also to reduction of grades and increase of siding and 
yard facilities, 


The Chesapeake & Ohio is so situated 
that it must work at very low ton-mile rates. In 1891 
it carried freight at .525 cent ‘a ton-mile, and made 
money, while the cost of carrying on the New York 
Central was put at .57 cent. The train load of the 
| C. & O. that year was 273 tons, 

| ble by its low-grade line. 


This was made possi- 
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Such is a broad and general suggestion of the class of | 
problems that must be taken up by the officers who are 
to control the railroad properties of the United States in 
the next decade. They are problems which the civil 
engineer is especially fitted to handle ; and aside from 
the questions of grades and power, he has a whole 
new art to develop in the rearrangement of yards and 
sidings. But beyond this he will find a higher and 
broader field. Railroading is a profession. Everyone 
doesn’t know it yet, but it is; and the highest places in 
that profession will slowly be filled by men of knowl 
edge, judgment and character- qualities which the 
training, the work and the traditions of the engineering 
profession develop to the highest degree. So, while 
the railroad may never again furnish the chief field 
and the chief practical school for the civil engineer of 
America, it will always be one ot his broadest fields and 

best opportunities, 


The Anthracite Coal Traffic and the Consolidation. 


The first anthracite coal ever shipped for consumption 
was taken out of the Wyoming Valley and shipped by 
the Lehigh Coal & Navigation Co. by canal to Phila- 
delphia, the total being only 365 tons. In the next 
year that increased to 1,073. The Schuylkill 
canal, five years after, in 1825, began shipping from 
Schuylkill Haven, and four years later the Delaware & 
Hudson entered the field with a tonnage the first year 
of 7,000 tons, the total forthat year being 112,083, The 
increase from that time until 1833, when 
the total had 487,748. In the 
following year for the first time there wasa decrease, 
and the shipments fell off to 376,636 tons. The decline 
was fairly distributed through the different regions, and 
four years later there was a falling off from the totals of 
the previous year, for in 1838, with four companies oper- 
ating, the total shipments were only 739,293 tons, after 
eighteen years of mining. 


amount 


was steady 


shipments risen to 


The development in the following year was rapid. 
Other regions were opened, and until the panic year of 
1857 there was a constant, and with very few exceptions 
a progressive increase, The Reading, which had gained 
rapidly, suffered most. It entered the field with 
rails as early as 1835, and up to that time it bad mined 
more than half the total output, but in 1859 it fell as low 
as 40 per cent. From the panic until the close of the war 
the coal trade was irregular and feverish, for anthracite 
had not come into general use for manufacturing at dis- 
tant points, and the cost of transportation excluded it 
from markets which are now mostimportant. Nota 
pound of it went West until after the war, and so from 
1857 to 1862 the production grew only a little more than 
a million tons. 

The Lackawanna had been opened in 1849 and the Le 
high Valley in 1847, but the period of development did 
not fairly begin until 1866, when after a loss for the pre- 
vious year, the tonnage suddenly increased 3,930,076 tons, 
or very nearly a third, the tonnage of the Wyoming and 
the Luzerne fields handled by the Delaware & Hud- 
son and the Delaware, Lackawanna & Western having 
almost doubled. This was followed by alternate increases 
and decreases until 1872, the actual increase of 
5,136,486 tons, or about a third, was the largest for any 
year before orsince. It was at this time that President 
Gowen, alarmedat the growth of the other regions, be- 
gan the policy of acquiring coal lands, he having suc- 
ceeded Charles E. Smith as President of the Reading in 
1870. The Reading in that year had gained only about 
two per cent., while the Lehigh Valley had increased its 
tonnage about 40 per cent. and the Delaware & Hudson 
and the Lackawanna together almost 50 percent. And 
yet although sixty millions of indebtedness was quickly 
piled up by the purchase of these lands, there was no 
corresponding increase in the output. 

The extraordinary increase in the fixed charges threw 
the company into financial embarrassment in 1876, for a 
very large proportion of the lands were entirely unpro- 
ductive, because the demand for coal did not warrant 
their opening. From 1871 to 1876 the production of coal 
was and in the former year the produc- 
tion was actually greater than it was in 1876, when the 
company abruptly ceased to pay dividends. It did not 


most 


when 


normal, 
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neither one being confined to the Upper, the Lower or 
the Middle field, there are no means of ascertaining as 
before what proportion of the total output falls to each 
company. There was considerable jealousy from the first 
at the publication of these figures, since each company 
was unwilling to let the other know what it was doing. 
When the first allotment was made after the great fight 
in 1879, which finally drove the Reading into bankruptcy, 
the figures were carefully taken by each company and 
tabulated. 
pany for its own use, for local markets and for com- 
petitive trade. The capacity of each colliery was also 
put down. An average was struck after taking all these 
considerations into the calculation, and an equation 
reached between the production for the previous year, 
for three years previous and for five years previous. 
One unexpected result was the discovery that the Read- 
ing in its anxiety to secure lands had not kept up its 
proportion of the production, and that even under a 
competition in which the Reading was foremost, its 
proportionate output had fallen off. 

Since then the Lehigh Valley has built into the Schuy!- 
kill region and tapped the territory controlled hereto- 
fore by the Reading. It has also gone to Scranton, ex 
tended its Pennsylvania & New York line to the Erie, 
and now into Buffalo over the Lehigh Valley Railway 
of New York, having provided itself in advance with 
abundant terminal facilities and a line of lake steamers. 
The Lackawanna has built its own 


They showed just the tonnage of each com- 


line to the lakes, 
and the Reading some time ago encroached upon the 
territory exclusively controlled by the Pennsylvania by 
the building of the Shamokin, Sunbury & Lewiston, and 
the Pine Creek which gave it a closer connection with 
the Vanderbilt system, while the latter supplemented it 
with the Beech Creek and was only prevented from go- 
ing through to Pittsburgh by one of the bitterest fights 
ever known in traffic and in the courts. The Pennsyl 
vania had meanwhile struck the Reading in a vital point 


by running its ‘ine up the Schuylkill Valley on the 


other side of the river and the situation was even more | 


complicated. 

It is therefore impossible to get at the exact capacity 
of any one railroad, since the tonnage is often duplicated 
and there is no uniformity of returns to show just what 
tonnage originated on each road and what was received 
from connecting lines. 
of vital importance, 
keeps rather 


Another statement, which is 
is a return which each company 
itself. This is the actual 
capacity of each colhery, the average amount which it 
can take out in a week when working on full time with 
a full force. A report by days would not be satisfactory, 
the most accurate return would be an average of hours 
a week and number of days, then allowing 10 hours a 
day. How important this is was shown by President Har 
ris in a report published some years ago. He wanted to 
show that the average cost was materially reduced by 
steady work under favorable circumstances. 


closely to 


President Harris, of the Lehigh Coal & Navigation 
Co., whois now Vice-President in charge of mining 
under the lease to the Reading, carefully separated the 
figures that were solely pertaining to cost whether a 
mine was worked or not. This included the cost of 
pumping, repairs, feeding and caring for mules. On 
another side was the miners’ wages and those expenses 
which were cut off entirely when the mine was not in 
operation. He found that with intermittent work dur- 
ing January, the coal cost was bigher than the price at the 
mine, and the average cost of production reached $3.53 a 
ton. During September the mine worked full time without 
interruption and under the favorable circum- 
stances as far as weather and transportation were con- 
cerned. In that one month the “ coal cost” was reduced 
to 90 cents a ton and the total cost to $1.09 perton. The 
net result to the company was its full proportion of the 
fixed charges for the month and two per cent. on the 
capital stock. So great was the economy of steady 
work that four per cent. could have been paid upon the 
stock out of the profits during August and September, 
if the traffic for the other ten months had only sufficed 
to meet expenses and fixed charges, 


most 


The greatest profit under the new leases of the Read- 
ing will come out of the cutting off of competitive ex- 
penditures. In the passenger business alone the accom- 
modation will be as great or greater, with a smaller 
number of trains, since the Lehigh Valley and the Cen 
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June Accidents. 

Our record of train accidentsin June, given in this 
number, includes 75 collisions, 88 derailments and 2 other 
accidents, a total of 165 .ccidents, in which 70 persons 
were killed and 290 injured. The detailed list, printed 
on another page, contains accounts only of the more im- 
portant of these accidents. All which caused no deaths 
or injuries to persons are omitted, except where the 
circumstances of the accident as reported make it of 
special interest. 

These accidents are classified as follows : 

Hut- Crossing 


COLLISIONS: tear. ting. and other. Tot'l. 
Trains breaking in two 6 
Misplaced switch «5 3 3 7 
Failure to give or observe signal 8 3 i 15 
Mistake in giving or understand 7 

ing orders . 5 1 6 
Miscellaneous i 4 9 
Unexplained 12 32 

Total ‘ 30 21 24 75 

DERAILMENTS : 

Broken rail Careless running. 
Loose or spread rau : 6 Careless switching 1 
Failure of bridge 2 Track repairs. 1 
Defective switch....... 1 Bad loading 1 
Defective joint 1 Animals on track 4 
Broken wheel ; 1 Landslide 2 
Broken axle j 3 Washout 7 
Broken truck 3 Flood.... , . 2 
Fallen brakebeam 2 Accidental obstruction 4 
Failure of drawbar. 3 Unexplained. ; 31 
Misplaced switch ° . Ww — 88 
OTHER ACCIDENTS : 
Boiler explosion seas 2 


A general classification shows : 
Col Derail- Other 
lisions. ments. acc’d’ts. Total. P.c. 
7 


Defects of road , 12 12 7 
lefects of equipment 6 12 2 20 12 
Negligence in operating 37 4 ° 51 31 
Unforeseen obstructions 19 - 19 12 
Unexplained 32 31 63 38 
Total , ‘ 75 Xx 2 165 100 
The number of trains involved is as follows: 
Col- Derail- Other 
lisions. ments. acc’d'ts, Total 
Passenger 31 77 
Freight and other xg 57 2 148 
Total 135 RS 2 
The casualties may be divided as follows: 
Col Derail Othey 
KILLED: lisions. ments, accidents. Total 
Employes. 2 
Passengers 20 1 21 
Total 36 70 
INJURED: 
Employés..... 76 66 143 
Others 4 
Total ‘ . 178 120 1 299 
The casualties to passengers and employés, when 
divided according to classes of causes, appear as fol- 
lows: 
Pass. Pass. Emp. Emp. 
killed. injured. killed. injured. 
Defects of equipment. i 1 
Negligence in operating. 29 Ga 12 79 
Unforeseen obstructions 
and maliciousness 10 13 43 
Unexplained 1 il il 
Total 152 145 


Thirty-four accidents caused the death of one or more 
persons each, and 31 caused injury but not death, leav- 
ing 100 (60 per cent. of the whole) which caused no 
personal injury deemed worthy of record. 


The comparison with June of the previous five years 


show 8: 
1802. 1891 189). 1889. I888. 1887. 
Collisions 75 33 64 43 
erailments 88 109 67 42 76 42 
Uther accidents 6 i 3 3 
Total 165 167 137 79 143 
Employés killed if 41 1s 30 13 
Others 26 17 17 10 3 
Employ és injured 143 130 49 67 37 
Others = 156 107 155 53 Ha} 63 
Passenger trains involved 77 as 65 38 51 32 
Average per day : 
Accidents 5.50 5.57 4.57 2.63 4.76 2.93 
cilled 2.33 193 1.17 1.3 0.53 
Injured 9.97 7.90 8.43 3.40 4.17 3.33 
Average per accident : 
Killed ..0 424 0.259 0.423 0.443 0.280 0.182 
Iniured ..1.812 1.419 1.847 1.291 0.874 1.136 


The first passenger killed in June at Northampton, 
Mass., on the Ist) was standing on the platform of 4 


reduce from 10 per cent., but it stopped outright. In | tral of New Jersey always made it a point to run trains car, and probably would have escaped if he had been in 


1872 the actual profits were equal to 23 per cent. upon 


at about the same time,and race along the Lehigh 


side. The most fatal disaster in the month was that at 


the capital stock, and when the accounts were gone over One train could bave handled the traffic of the two,) Harrisburg, Pa., on the 25th, which has been heretofore 


and the balance sheet of the Coal & Iron Company, | and now by running them alternately passengers will fully reported. 


with its indebtedness of $60,000,000, was shown, 
it appeared that all this surplus and more 
had been swallowed up in interest upon this debt 


for which the railroad company was liable. Itis to be 


noted that very high prices were paid for these lands, | tain has always been serious and a very considerable the list: Stillwater, Minn., 
Moses Taylor clearing $1,100,000 on the sale of the Man-| economy can be brought about by the distribution of Gladstone, Lll., 18th; San Rafael, Cal., 13th 


hattan company’s lands alone. 


be better accommodated at 
pany. This, insignificant in compari- 
son with the possibility of the better distribution 
of coal. The cost of hauling over the Wilkes Barre moun 


less cost to the com- 


however, is 


Of the other passengers killed, four 
were in the collision at South Carrollton, Ky., on the 
23th, and three at Altheimer, Ark., on the 29th. The 
worst accidents in the month, other than those just 
mentioned, were, in the orderin which they appear in 
2ist; Valparaiso, Ind., 26th; 
The South 


The purchases were | orders so as to fill them from the most available mines. Carrollton coilision affords one of the most instructive 


made with seven percent. bonds for the greater part |The Lehigh Valley has magnificent terminals in Buf- instances of the need of a block system on single track 
of the purchase money, and as these bonds were thrown | falo, and will soon have its own line through. That! roads, for if conductors and enginemen will not be 
on the market at 60 to 70 cents, it will be seen that the | company can therefore best handle western shipments, careful when studying anew time-table, it is hard to say 
actual price was farin advance of that which a cash | especially as it gets a number of line cars to load. The where or when they can be expected to act with cau- 


buyer would have paid. 


Reading lines are best fitted for Philadelphia and South- 


tion. The Stillwater collision enforces the same lesson, 


Since the plan of returning the tonnage statistics has| ern trade and for coastwise traflic, while the Lehigh though the account indicates very lax discipline. The 
been changed it is no longer possible to estimate the | Valley can be used for New York harbor at least cost. | derailment at Gladstone, Ill., should be a reminder to 
relative importance of each company asa coal carrier. | It wili be interesting to note in what proportion cost superintendents who seek safety not only because that 
Mr. Jones now makes his returns by districts, and as all | can be reduced without a direct increase in the price of | is the surest way to make a good financial showingbut 


the companies have an entrance into more than one field, 


coal, 


lalso out of humane regard for employés, that they 
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should run construction trains very slowly or else re 
quire the men to ride in a properly constructed car. In 
a country where stray cattle are plenty, one of the best 
ways to tempt fate that could be devised is to place a 
lot of men on empty platform cars and run them over 
the road at a lively speed. 

A Buffalo newspaper is responsible for the statement 
that a passenger train would have run into the Welland 
Canal on the 24th, through an open draw, had it not 
been for an interlocked derailing switch. The collis 
near Malden, Mass., on the 27th, was largely due to th: 
fact that the trainmen were not familiar with the road 
at the place where they were doing some switching. An 
occurrence of this kind is of interest in connection with 
the custom, which has spread so largely of late years, of 
running trainmen over two or more divisions. \ man 
whose rua extends over 400 miles of road is quite likely 
to take but a faint interest in a good many features of 
the line which he ought to be acquainted with. The 
collision at Manley, Minn., on the 15th again sugy 
the block system, but, aside from that, the case shows 


the importance of writing time in both words and fig 
ures. The fact that * tive” and * four” look somewhat 
alike when written in a poor hand is patent to every 
one, and should lead to appreciation of the rule jus 
mentioned, though we do not know, certainly, that the 
mistake at Manley was made in just that way. 

On the 27th a train on the Philadelphia, Wilmington 
& Baltimore was struck by lightning at Ridley Park, 
’a.. and the baggage master, who was standing in the 
doorway of his car, was knocked senseless. A collision, 
which narrowly escaped wrecking a car filled with pas 
sengers, occurred at a crossing of the Pennsvivania and 
the Philadelphia & Reading roads near Kensingten, Phil 
adelphia, on the 24th; and it is said that this was th 
first collision that ever happened at this crossing al 
though it has been in existence nearly 60 years, rhe 
freight train which ran off the track near Middlesbor 
Ky., on the lith, is said to have fallen 200 ft. On the 
Grand Trunk near Coaticook, Que., on the 20th five pas 
sengers were killed by the derailment of a passenge 
train at a washout. Near Yaquima, Or., on the 6th, a 
handcar carrying 10 persons was struck by a passenger 
train and a woman and two children were killed. Al! 
the rest of the 10 were severely injured 

Ten passengers were killed on electric railroads in J une 
in four collisions and derai!ments, resulting from various 
causes, We have fora year or two noted such accidents 
of this kind as came to our notice and have mentioned 
them in this place monthly, but we hardly expected to re 
cord such a list as this at this early stage of the develop 
ment of this class of roads. Wegive below a condensed 
account of these accidents and four others. The blame 
for the accidents is not to be laid tothe motive power, 
of course, and indeed in one case, that at Atlanta, the 
electric power had given out and “dummies,” which we 
suppose means steam locomotives, had been temporarily 
puton. But at Boston on the 26th, 11 passengers were 
injured by jumping from a moving car, which they did 
because they saw blue flames and flashes coming up 
through the floor, though they would have suffered no 
harm if they had remained cool. This accident and 
another like it must be charged, indirectly at least, to 
the motive power. 

The underlying cause in six of the accidents seems to 
have been inexperience. ‘he men who operate these 
cars learn their trade or “profession” directly or 
indirectly from horse railroad men, and they natu 
rally govern themselves by horse railroad standards 
Poor judgment about the proper limits of speed 
about the danger of breakage of wheels and about the 
effect of various circumstances on the safety of the 
track are doubtless the underlyigg causes of most of 
these accidents, as they have been of many others of a 
similar nature though less disastrous. As the steam 
railroad men have been half a century in acquiring thei: 
present degree of skilland caution, it would be unbe 
coming for them to point the finger of scorn at the elk 
tric railroad * hustlers,” whoare securing so much fayor 
with the public at the present time; but it is none the 
less true that the latter should avail themselves more 
fully of the results of experience before they attempt to 
run light cars at bigh speed and at frequent intervals on 
tracks of all degrees of badness. 

The electric-road accidents were: At Omahaon the 5th 
2 passengers were killed and 5 injured; cause, fast run 
ning: at Benwood, W. Va.,on the 10th, 3 were killed by 


a collision with a Baltimore & Ohio locomotive: near 


Lawrence, Mass., on the llth, 1 killed and S injured ina 
rear collision: near Atlanta, Ga., on the 10th, 4 killed 
at Brookiyn, Md., on the 12th, 6 injured; at Scranton, 


Pa., on the 16th, collision, 4 injured; at East Liverpool, 


on the 19th, a car containing 39 passengers was ove! 
turned and rolled down a high bank, injuring 20 of the 


occupants, some of them fatally. At Birmingham, Ala,, 


on the 20th, a crossing collision made considerable ex 
citement but no one was injured. 


The Northwestern Lumberman discusses car short 


age, and means for providing against it, in a column 


editorial, It is stated that the movement of the melon 
and fruit crops has already caused a scarcity of cars for 
ihe lamber men inthe Sonth, If the editor's informa 
tion is accurate and is derived from the whole field tair 
ly, we must conclude that all kinds of old fashioned se} 
fishoess flourish in the South, And, it is fair to say, the 
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article says nothing about the absence of these qualities 
in the North or West 


to fight for cars, and nearly every other commodity 


The Southern lumber men have 


is favored by the railroads in preference to the pro 


ducts of the sawmills. The non competitive stations al 


wavs come out at the little end of the horn, and last sea 
son many mills were compelled to refuse orders for 
several weeks, especially in Arkansas. At Chicago tte 
grain traflic always furnishes a supply of empty cars, 


but during the rush of 


grain the lumber men have to 


vigorous appeals to the higher railroad officers to 
get the privilege of loading cars which would otherwise 
» westempty rhe lumber manufacturers on the St. 
Louis & Southwestern road have combined to hire 500 
urs this year, which they will mark “Yellow Pine Dis 
are 


and if, as last year, the empty cars are diverted on their 


patch. going to send a tracer after every car, 


some of sending a guard on every 


car. Whether he will be a Pinkerton with a Winchester 


s not stated 

Gross earningsin June, as reported by the Commercial 
and Fina tl Chronicle for 8 roads, amounted to 
$42,739,455 as against $39,783,121 last year, an increase of 
7.43 per cent Che increase in mileage was 2,591, or from 


91,405 to 93,996 miles. For the half year to July lthne 


earnings 139 roads) were $263.979.266. an increase o 


$18,634,425 over the same months of 189]. This increase 
is more than double the increase in 1891 over 1890, thus 
reflecting ina marked degree the conditions of poor 
crops in 1890 and good in 1891. The Pennsylvania, Erie, 
Baltimore & Ohio and three other important roads are 
not included ot having reported yet. The largest in- 
crease for tl half year was on the Chicago, M 
& St. Paul, nearly 2 millions, The others showing 
overa million are the Great Northern, the New York 
Central, the Atchison and the Lake Shore. The North- 
ern Pacific fell off $380,586 

[he National safety appliance law is advancit 
through the several stages of legislation. Last week 
we printed the O'Neill bill, whicb passed the House, The 


Senate Interstate Comme 


e Committe has made an 
amendment to this which, from the vague reports given 
by the press dispate hes, will probably be concurred in. 
We should suppose that it will pass the Senate, and 
then it will, no doubt, be signed by the Preside rhe 
experiment will make an interesting study in vrern 
ment for future 


generations. Indeed, the stat nen of 


to-day who live five or six years will be able to learn 
something from it. Possibly it will be instructive even 


to litors 


American Driver Brake No. 10,000 
the American Brake Co, (Westinghouse Air Brake 


Co., Lessee) shipped last week to the Canadian Pacific the 


ten thousandth set of driver brakes which it has manu 
factured since its organization, and this is an occasion 
worth noticing in its history. 

The American Brake Co. was organized at St. Louis in 
1880, its original patents being upon steam driver and 
tender brakes for locomotive and automatic momentum 


or buffer brakes for freight cars. The brake tests at 
surlington, Ia., in 1886, under the auspices of the 
Master Car Builders’ Association, demonstrated the fact 


that momentum brakes were not practicable 


trains, and so that feature of the busi 


tbandoned, 
Improvements in driver brakes were in the meantime 


corstantly being made, and the outside equalized press 


ure brake, which was brought out by this company, and 
whichis now so generally adopted all over America, re 

ted in a very large business, The company was 
J ed to the Westinghouse Air Brake Co. in 1888, and 


the equipping of locomotives with driver brakes under 
the patents owned by the American Brake Co. has since 

n conducted asa specialty by the latter, under the 
management of the lessee company. 

len years agwo, the Master Mechanic who favored the 
inpplication of power brakes to the driving wheels of a 
locomotive, was the exception. Today there is hardly 
a Master Mechanic in America or elsewhere who does 
not admit that they are a necessity, but it is, perhaps, 
fair to say that this change in opinion has resulted as 
much from the improvements which the American Brake 
Co. has made in the equalization and distribution of the 
braking power on all the drivers as from any other 


cause, 


The Care of Locomotive Boilers in Algeria. 


BY C. J. BATES, C. E., M, FE. 
lhe following notes on the maintenance and protec- 
tion of locomotive boilers in Algeria against the destruc 
tive action of bad feed water are translated and adapted 
by Mr. Bates from a long article by Mr. Robert, Engineer 
of Rolling Stock and Machinery of the Algerian lines o 


the Paris, Lyons & Mediterranean Railroad. 


lhe feed water procurable in 


geria is nearly always 


of bad quality containing a large quantity of solid mat 


ter in suspension and of various salts in solution. The 
deterioration of boilers ted with such water is rapid 
there as well as here Following the rupture f the 
tubes close to tube beet at the grate box* with the 
The trar atc regs leave to coin a term to dis vuish the 
rear end of the boiler usually called, as a whole, the freboz, 
frown the interior firebox which he would like to, and will j 


shredding of the faces and roof of the grate box, there 
appear cracks in the angles of the plates at the front 
and back of the grate box around the stay rods, con 
necting the tube sheet to the cylindrical part around 
the staybolts and often from one tube to another. An 
examination of the interior of the boiler shows on 
the plates of the firebox and the cylindrical part, in 
juries almost always of the same kind. All these in- 
juries are chargeable to the bad quality of the feed 
water; the grate box and the tubes covered by deposits, 


cooled before by the water of the boiler, have their 


temperature raised sensibly above that corr spond- 


inz to the steam pressure, the 


xpansion produces fatal 
m :lformations, because the faces of the grate box and 
the tubes cannot freely lengthen. Another cause is, 
the materials dissolved in the water attack the plates 
and injure them. 

The first precaution to take is to analyze the water at 
the points where the engines obtain their supply and to 


reduce, to stri necessity, the amount taken where the 
water is bad and increase the amount where it is good 
Tenders of large capacity facilitate this operation 
greatly. 

It is noticeable that the worst waters are not always 
those that contain the greatest amount of incrusting 
matter: it must not be forgotten that the most hurtful 
element is the sulphate of lime. With water charged 
with this salt, the deposits not only adhere to the walls 
of the grate box, the tubes themselves get covered and 
it produces an effect curious en uugh;: the clear space 
between the tubes usually occupied by water is soon 
obstructed by tl deposit, having the form of bark of 
trees in scales laid over the other-like wafers. This is 
easy to understand; the tubes receive a film of the ad 
hering deposit, their conductivity is very much changed, 
they b me overheated, increase in length by expan 


siou and ct ng exert a considerable thrust on the 


tube sheets; this distortion makes cracks in the film of 
deposit which is formed; the same action is repeated and 
gives the deposit the form stated. 

To prevent the accumulation of deposit, either around 
the tubes or in the layers of water surrounding the 


grate box, it is important t be last degree to make 


sure of a rough washing of the boiler before sending 
the engines into service. 

To accomplish this it has been necessary to insert the 
new autoclaves near the frame of the grate box, in the 
smokebox and under the cylindical parts. Others place 
one under the firebox at the points A and B, as shown 
in fig. 1, in order the better to wash the sides and top of 
the grate box; and over the cy indrical part near the fire 
box to clear the tubes at the sides where the stoppage is 
most to be feared. It has also proved desirable to in 
crease the force of the jet of water, which is used for 
washing the boilers tecourse was had to steam pumps 
driving the water into the conduits at a pressure of 


several pounds, With this pressure all the deposits, 


not adhering, are carried away Finally, at intervals, 
the boiler is entered to clear out the accessible parts of 
the roof of the grat x, to clean out loose pieces 
broken off between the tube’, to clean out around the 
grate box, give a good washing and examine the ridge 
piates, truss frames, etc., etc. 

The first indications of the use of bad feed water are 
the leakage of the tube sheets of the grate box, as 


already stated: the tube insufficiently cooled lengthens 


and tends to separate from the tube sheet, exposed 
directly to fire. The remedy for this evil has been to 
protect the tube sheet by a screen of refractory brick. 
It has been so far succesful that when repairs were 
formerly necessary after 24,000 to 30,000 miles now from 
90,000 to 120,000 miles of road are traveled, and without 
which breaking of tubes and leakage close to the front 
tube sheet were caused. Oozing around the heads of 
as the leak 
age of the tube sheet. This produces oxidation of 


the staybolts shows itself at the same time 


the copper of the grate box and forms salts of a greenish 
color, which injure the heads of the staybolts and the 
surrounding metal. This action, with that of the 
sulphur contained in the fuel, causes the destruction of 
the heads of the staybolts and the faces of the grate 
box, especially in that part near the grate. The leakage 
is stopped by the use of a mandrel treating, the Stay 
bolts like tubes, fig. 2, and by shaping the heads 

It has proved necessary to increase the thickness of 
the lower parts of the plates of new grate boxes on all 
sides. This thickness has been increased about four or 
five sixty-fourths of aninch. When a firebox is recon 
structed we secure for a long time the continued tight 
ness of the stay bolts near the grate, by attending par- 
ticularly to making and placing them They should 
have the exact diameter and the thread well filled with 
out play in the tap hole in the copper of the grate box. 
Made thus we would have great difficulty in screwing 
them in, if they are forced without play into the holes 
of the firebox, as in those of the grate box, but thisin 
convenience disappears if we take care to enlarge the 
holes in the plates of the firebox by using a little larger 
tap. 

Cracks are frequently produced in the angles of the 
grate box plates at the front and back, around the stay 
bolts near the grate bars, and sometimes in the roof of 
the grate box or over the tube sheets, The cracks in 
the angles of the plates in the front and back of the 
grate box, which is subject to change of form due to the 


n : 
| this article, call the grate box, as it contains the grate C, J, B | effects of expansion, do not always necessitate replacing 
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these plates. It isoften possible to apply, at the angles 
additional pieces held with screws; but itis an operation 
rather expensive and delicate, that the condition of the 
rest of the grate box does not justify. It is best to give 
a curve to the angles of the plates at the front and back, 
especially at the lower part, with as great a radius as pos- 
sible. These angles can then vary in shape and permit 
the expansion of the neighboring faces, figs. 4 and 5. 
The cracks around the staybolts most exposed to the 
fire coincide almost always with the thinning of the 
walls of the grate box, so they can be repaired by replac- 


ing the cracked and worn parts. It is not necessary, 
however, to replace the piece in ail cases. It is better | 
to avoid as muchas possible the use of such pieces: 
as we may if we take care to replace the staybolts 
by others, as soon as the cracks show themselves 
radiating around their heads. These special staybolts 
have the form of a tire tube of which the thickness is 
great enough to permit the cutting of a thread of about 
jy in. They are, as with an ordinary staybolt, screwed 
into the grate box and outer shell, and riveted at the 
ends. Their exterior diameter should be great enough 
to remove all the cracks radiating around the head of 
the old staybolt. It is not necessary to plug all the ex- 
terior parts, many of which that are at a suitable height 
above the grate can remain open to admit an excess of 
air useful for good combustion, fig. 6. 

The use of the tube stays presents great advantages 
over the other pieces mentioned, as we avoid making 
seams inthe parts most exposed to the action of the 
tire. The enlarging of the staybolts is equivalent to 
their being placed closer, so the plane surfaces subject 
to the pressure in the boiler are reduced and better 
braced with those of the outer shell, 

The cracks in the tube part of the tube sheet show 
themse'~es either around the stayrods connecting this 
plate with the cylindrical part or from one tube to an- 
other. We can sometimes, by removing tubes. replace 
them by bolts, of which the heads cover the cracks in 
the grate box; nuts are placed in the interior of the 
boiler, fig. 7. But itis not a wise expedient to defer for 
long the partial or total renewing of the tube sheet. In 
order to avoid for the future serious damage, necessi 
tating long and expensive repairs, it is best to in- 
crease the thickness of the tube sheets and reduce the 


number of tubes to actual necessity, 
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The cracks in the top of the grate box occur especially 


when it 1s strengthened with trusses against the press 


ure; they are less to be feared when the firebox is of the 
Belpaire or Becker (fig. 8) type. The trusses encumber 
the top of the crown, taking the place of the water, so the 
circulation is impeded and the cleaning rendered so difti 
cult that the depovits cannot be completely removed be 
tween the plates of which they are composed. Also the 
top of the grate box chills badly and shreds and cracks, 
which necessitates the renewin z either of the top if the 
rest of the grate box is good or of the firebox itself if the 
wear of the other parts require it. 

With the arrangement of Belpaire it would be unpar 
donable negligence to let the top of the, grate box be 
come covered with scale, its use is therefore b est when 
the feed water is of doubtful quality. 

It seems undesirable to obstruct the expansion of the 
grate box by using this type of firebox, but the expan 
sion is already obstructed by the staybolts of the verti 
cal faces, and those of the crown do not increase the 
evil, if we take care to leave room for expansion from 
the rows of stays to the tube sheet. The distance «| 
tig. 10, from the second row of stays to the rivets of the 
tube sheet is about as great as should be permitted for a 
slight deflection of the crown by the expansion of the} 
grate box. It isthe same with the other stays on the | 
side 6. It might be argued that this deflection is useful | 
to loosen the adhering deposits. It is noticeable, how 
ever, that the greater freedom of the grate box stiffened | 
with trusses is questionable: the trasses are bound to | 
the top of the firebox by braces arranged to allow the 
lifting of the grate box, but examination of pieces shows 
the deposit sticking to the joints where the movement 
should occur, shows that in reality the crown of the 
grate box acts about the same as that of Belpaire o1 
others like it. 


So we are justified in preferring a type of firebox with 
the top bound by long stays of soft steel to that of tr« 
grate box. It might be well, however, not to copy the 
Belpaire plan in all points if the amount of fuel used on 
the grate is small. With a deep bed of fuel it is very 
important to give the gratebox considerable depth in 
order to remove the fire sufficiently from the arches of 
refractory bricks and from the tubes. It is always use 
ful, however, te increase the height of the grate box, as 


jing which begins at the circumference 
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much toimprove the combustion as to increase the evap- 
oration. 

The points always att ucked, in the boiler proper, are 
those where distortions are produced, resulting either 
from the action of the steam or the strains due to ex- 


pansion. The tubes, for example, arch themselves and 


exert athrust on the tube sheets, due to their expan 
sion, greater than that of the boiler. Hence occurs, 
especially for the tube sheet of the smokebox, a bend 
bending, 
ranging with the temperature of the boiler, has the 
effect of detaching the deposits formed near the joints, 
and consequently favors the corrosive action of the 
water, the metal being uncovered at intervals We 
also find on this plate furrows nearly concentric with 


| the boiler, fig. 11 To check the development of these 


corrosions and strengthen the connections of the tube 
sheet with the cylindrical part, there is placed in the 
interior of the boiler a curved angle tixed by rivets or 
screws to the sheet and to the boiler. 


The flanged out plates of the faces of the front and 
back of the firebox are also always attacked by the 
water in the same wa‘ it forms vertical grooves about 
the middle of the flanged part and follows the first 
vertical row of staybolts, reckoning from the corners 
Other grooves are formed similarly almost always near 
the lower edges of the grate box, and concentric grooves 
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show themselves around the staybolts at the upper part 
of the four faces of the firebox, especially on the sides, 
fig. 12. ‘These can be explained in the same way as for 
the tube sheet of the smokebox. 

The grate box, of red copper, on account of its 
temperature and the nature of the metal, expands more 
than the firebox, to which it is connected on all sides. 
The lower edges, the four corners, and the first vertical 
rows of staybolts can be considered as the fixed points 
acting as hinges to the bending that causes the pushing 
of the gratebox outward. The metal which is bared 
when the bending changes is attacked anew by the 
water and forms other deposits which fall in their turn, 
and soon. The grooves formed in the neighborhood of 
the hinges follow the lines we have indicated. 

These effects are much reduced if the grate box is 
made with plates sufficiently rounded at the front and 
back. In this case the elongation of the faces of the 
grate box will have rather the effect of modifying the 
curve of the corners than to exercise, through the stay 
bolts, a push on the cases of the firebox capable of mak- 
ing them yield. These faces would have therefore a 


much less bending, and would not be subject to attack | ; 
| the south side of Pavonia avenue, Jersey City, formerly 


in the same way. It is notable, however, that it cannot 
have the advantages of the more rounded form of the 
faces before and behind the grate box and firebox; the 
swelling weakens the metal less easily, and the number 
of staybolts can be reduced. The grooves around the 
staybolts the farthest from the lower edge of the grate 
box are also easily explained; it is the expansion of the 
grate box in the direction of its hight which produces 
them. This expansion, greater than that of the firebox, 
bends each staybolt upward, the greater the more it is 
removed from the lower edge of the firebox, and the 
more the temperature is raised. The deposits formed 
around the points of insertion of the staybolts into the 
firebox fall when the bending changes, which facilitates 
corrosive action of the water. 

(TO BE CONTINUED.) 


TECHNICAL, 


Manufacturing and Business. 
The Brooks Locomotive Works have started in their 
new foundry a 10-ton electric traveling crane, which has 
a 40-ft. span, and a travel of 255 ft. 

Jas. F. Larkins, formerly with the A. French Spring 
Co., of Pittsburgh, is now Superintendent of the works 
of the American Spiral Spring Co., of Pittsburgh. 

The Chattanooga Tool Co. has re-elected Wm. W. Gor 
don, President, and C.S. McKune, Secretary and Gen- 
eral Manager. The works will probably soon be started. 

The contract for the two compound pumping engines, 
boilers, etc., for the Madisonville (Ohio) water works 
has been awarded tothe Laidlaw & Dunn Co., of Cin- 
cinnati. This concern is full of orders and is now adding 
some large tools. 

W. N. Pethick, Assistant Manager, Director of the 
Imperial Railways, Tientsin, China, requests American 
manufacturers of railroad equipment to forward copies 
of catalogues, etc. 

The roof of the new terminal station which is being 
built by the Philadelphia & Reading railroad at 
Twelfth and Market streets, Philadelphia, containing 
150,000 sq. ft., is to be painted with the Dixon Graphite 
paint furnished by the Jos. Vixon Crucible Company, of 
Jersey City, N. J. 

All the skylight sashes and cornices for the new Read 
ing station at Twelfth and Market streets, Philadelphia. 
are to be of copper, and are furnished by J. S. Thorn, of 
1,227 Callowhill street, Philadelphia. The skylights will 
exceed 100,000 sq. ft. 

The Engineerineering Employment Bureau of Syra 
cuse, N. Y., issues a prospectus describing the object of 
the bureau which furnishes civil, mechanical, mining 
engineers, etc., architects, superintendents, chemists, in 
strument men, and draftsmen, free of expence to em 
ployers. The agency was established in 1890, W. S. Far 
rington, C. E., being director. The office is at 8 Granger 
Block, Syracuse, N. Y. 

The Hercules Iron Works of Chicago, have added to 
their other specialties the manufacture of a new line of 
forging and bending machines for forging and forming 
iron and steel. One special feature of their machines 
is the rapid manufacture of turnbuckles of all sizes, 
They have also begun the manufacture, and already 
placed on the market a new design of a light spring 
hammer, which takes the place of more expensive tools 
where a hammer with a blow ranging from 15 to 30 |bs, 
is needed. The hammer is so arranged that one or more 
can be operated with a single belt. They are to be at- 
tached to posts or the side of the shop. 
their tools will be sent on application. 

Last March the St. Charles Car Co., through its As- 
sistant General Manager Clarence H. Howard, estab- 
lished aud has since been operating a passenger car re 
pair shop at Denver. Since that time it has had al! the 
work this shop could do in rebuilding, repairing and 
painting narrow and standard gauge cars. About 100 
cars have gone through the shop, The results both to 
the railroad companies and to the car company have 
been satisfactory, but upon Mr. Howard’s resignation, 
to accept the secretaryship of the Safety Car Heating & 
Lighting Co., he will close up this Denver shop, The 
entire management of the works has been in his charge. 
Mr. Howard will make New York his headquarters 
after Aug.1. His western friends regret his leaving 
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the West, but congratulate him upon his new appoint 
ment, 

New Stations and Shops. 
The Great Northern is replacing its freight house at 
St. Paul, Minn., with a brick structure 500 x 55 ft. Fred. 
Althen, of St. Paul, has the contract. 

The Northern Central has bought the land for extensive 
transfer yards on the lineof its road near Lutherville 
and Timorium, Md. The new yards are to be built to 
relieve the present transfer yards at the Mt. Vernon 
shops. 

The plans originally proposed for the new shops of the 
Gould Coupler Co. at the new town of Depew, near 
Buftalo, have been materially changed. Architect Geo, 
J. Metzger expects to have the new plan of specifications 
ready before Aug. 1. 

The Jones Sleeping Car Co., of Denver, has let the 
contract for the first of the buildings for its proposed 
new shops to J. H. Ross & Co., of Denver. The building 


is to be of brick, 40 x 70 ft. It is said that a contract 
for the machine shops 100 x 250 ft. will be let this 
month. 


The pier of the New York, Lake Erie & Western, on 


occupied by the Monarch Steamship Co., is being 
covered and extended into the river to correspond with 
the pier on the north side, and when finished will be 
occupied by the Wilson line of trans-Atlantic steam- 
ships. 

The Oregon Terminal Co, has just awarded contracis for 

the erection in Portland, Or., of a 20-stall roundhouse and 
a freight house 800 ft. long for the use of the Northern 
Pacific. The roundhouse will be completed in five 
months and the freight house, costing $65,000, in 90 days. 
Modified plans for a union passenger station have been 
approvea. 
A deputation of Canadian Pacific officials, together with 
the City Council and members of the Board of Trade of 
St. Thomas, Ont., on Tuesday last surveyed the Eastern 
portion of the city with a view to selecting a site for a 
station, roundhouse and shops. No definite action was 
taken, but it is understood that the site for the new 
building was selected. 

The Berlin Iron Bridge Co., of East Berlin, Conn., has 
received the contract for the new tin plate works which 
Hughes & Patterson are to erect at Philadelphia, Pa. 
The buildings will be of iron from the designs of the 
Berlin Co,., the main building 40 
wing 40 x 300 ft.. both two stories high, the rolling mill 
120 x 160 ft. long, with an annealing room 75 160 ft. 
The whole plant will require about 800 tons of iron to be 


253 ft. long, witha 


used in its construction. 


The Rail Market. 
Steel Rails.—The market is practically unchanged 
from last week. The mills report a number of smal] 
orders, but no information has been given relative to 
new orders being received. Quotations for standard 
sections remain about the same, at $30at Eastern mills 
and $31 per ton and upward at Chicago. 

Track Material,—The quotations for splice bars are 
the same as last week, 1.70@1.89ce. Track bolts, with 
hexagon nuts, 2.60@2.70c., and spikes at 2.10@2.15e. 

The ** City of Paris’? and ** City of New York.” 
President Griscom, of the International Navigation 
Co., has completed arrangements with the British 
government whereby the steamships “City of New 
York” and ‘City of Paris” are released by that gov- 
ernment from ali contracts under which they were held 
liable for service in the auxiliary navy of Great Britain, 


n the event of war, and were compelled to remain 
under an English register and be officered and manned 
by a British crew. It is expected that the contracts for 
the two new ships, which must be built in this country, 
to comply with the law giving these two ships an 
American registry, will be signed in afew weeks. The 
new sbips will be built at the Cramps’ yards at Phila- 
delphia, 

The Reck Island’s Red River Bridge. 
The Red River bridge being erected by the Chicago, 
tock Island & Pacific on the line of its southern exten- 
sion building through the Indian Territory contains six 
spans of 200 ft. each on concrete piers, which are 60 ft. 
high from the rock to the top of the pier. The trestle 
approach is 2,500 ft. The piers are entirely concrete 
without casing of any kind from the base to the top, and 
are sunk through about 25 ft. of sand and gravel to the 
rock. The bridge will not be completed before Oct. 1. 
The Toronto Union Station. 
The new union station to be built at Toronto, Can., by 
the Canadian Pacific and the Grand Trunk is to be built 
on the site of the building now occupied by the Grand 
Trunk and some adjoining property. Passenger tracks 
leading into the station from the east and west will, for 
a considerable distance, be used jointly by the two rail- 
road companies, and the entire property will be managed 
and maintained under the supervision of a manager to 
be appointed by the two parties. The city has under- 
taken to close certain streets and to participate in the 
expense of an overhead bridge. The arrangement also 
involves an exchange of properties between the Canadian 
Pacifie and,the city. This plan has been arranged after 
negotiation covering a period of several years between 
the Canadian Pacific, the Grand Trunk, and the city of 
Toronto. The new Union Station will bea very handsome 
building of size and character suited to the importance 
| of the city, 
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Oscillations of the Washington Monument, 
A reporter fora daily paper has recently found in the 
Washington Monumenta subject on which to exercise 
his notoriously fertile brain and vivid imagination. ‘Th 
monument is credited with a great variety of motions, 
the most remarkable statement being that the monument 
is rising. The facts in regard to this appear to be that 
two observations made by different men severa! year- 
apart upon rods resting upon iron plates on the top cor 
ners of the foundation showed an apparent rise 
of one side of a very small fraction of an inch. 
Beyond this a plumb line 174 ft. long, of aluminum 
bronze wire, about one-twenty-fifth inch in diameter, is 
suspended in atube in the monument. Daily observa 
tions have been made vpon this wire just above the bob 
by means of two horizontal microscopes, placed at right 
angles and fitted with micrometers. These observations 
have been plotted for each week day since the first of 
February, 1891. From these it appears that the monu 
ment is in constant motion, and that its seemingly 
erratic movements canuot b 


entirely accounted for by 
the influence of sun, wind and weather. The records 
have been carefully preserved and guarded by Gen. 
Casey, who has been so long in charge of the monu 
ment, and a full discussion of the subject is promised 
when sufficient date have been collected and digested. 


Ventilation of the Pennsylvania Tunnel, Balti- 
more. 
The Pennsylvania is preparing to ventilate its tunnel 
through Baltimore by fans driven by electric motors, the 
current being transmitted from a power house situated 
near the North avenue end of the Bolton yard. It is 
proposed to erect a ventilating stack and fan midway 
over the northern section. The work was commenced 


| about two months ago, and is to be completed in October. 


The power house will be a brick structure 40 « 60 ft., with 
one end of timber covered with corrugated sheet iron, so 
that the building can be enlarged if necessary. The plant 
will include an engine, four boilers, generator and the 
necessary electrical apparatus. The currents for the opet- 
ation of the fans will be conducted by wires, which can 
be run through the tunnel or above ground to the venti 
lating shafts. From this central power house it is 
also intended to light the tunneis by electricity. 
The ventilation will be accomplished by building a 
slanting subway 8 ft. wide by 16 ft. high from the side 
of the tunnel, near its top, to the foot of the ven- 
tilating stack, which, on account of the heavy founda- 
tion necessary, will be located at the side of the 
tunnel. At the foot of the shaft a large fan, fashioned 
like the blades of asteamboat propeller, will be revolved 
on a vertical shaft, forcing a strong upward draft. 
The vacuum created at the middle of the tunnel 
will cause the smoke and gas to be drawn from 
the end of the tunnel to its middle, and out the 
top of the stack. The stacks are to be 100 ft. high 
and 18 ft. square. Adjoining each stack a small orna- 
mental brick house will be erected for the storage 
of oil ard materials used in operating the system. 
Owing to the smoke and gas being thrown off at such 
a great height, and also by reason of the fan through the 
use of electricity being practically noiseless, the disa 
greeable features of using boilers and engines are re 
duced toa minimum. By this system it is expected that 
the tunnel will be cleared of smoke and gas in less than 
two minutes after the passage of atrain. The Thomson 
Houston Electric Light Co., 509 Arch street, Philadel 
phia, have the contract for all the electrical work, and 
A. Brann, 1743 North 17th street, Philadelphia, is the 
contractor for the masonry work, etc. 


New York Rapid Transit. 

Two weeks ago we were misled into saying that Mr. 
John Bogart had been made Chief Engineer to the Rapid 
Transit Commission. The official statement is that he is 
appointed Consulting Engineer until the franchise is 
offered for sale. Mr. W. B. Parsons is still in charge of 
the work, notwithstanding his very severe injuries in 
the Harrisburg wreck 


The Central of New Jersey Ferryboats, 

The following is a brief description of the two double 
propeller steel! ferryboats building by the Harlan & Hol 
lingsworth Co., for the service of the Central Railroad 
Co. of New Jersev. Dimensions: Length bet veen per 
pendiculars, 145 ft.: length over all, 158 ft.; beam molded, 
32 ft.; width over guards, 54 fct.; depth from base 
line to underside of deck amidships, 14 ft. The 
hulls will be constructed of steel, with angle iron 
deck frames. The motive power will consist of 
two independent compound surface condensing 
engines, with cylinders 16 in. and 30 in. diame- 
ters by a common stroke of 22 in., supplied with steam 
by two straight-through type of boilers 8 ft. diameter by 
18 ft. long, proportioned fora working pressure of 100 Ibs. 
of steam. The joinery will be two stories high, witha 
dome skylight over the upper story, and both stories 
finished in hard wood paneling inside. These boats will 
be fitted up in the style general in the ferry service in 
the harbor of New York, and will contain the usual 
features of construction to render them safe, comfort- 
able and attractive throughout. 


THE SCRAP HEAP. 


Notes. 

A special train of four cars ran from Philadelphia to 
Washington over the Pennsylvania lines July 17 in 150 
minutes, the distance being 140 miles. 

The Richmond grain elevator on the line of the Chesa- 
peake & Ohio, in Richmond, Va., caught fire July 18 and 
was destroyed with its contents. Loss about $100,000. 
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The last feat of the Empire State Express was to run 
from Albany to Syracuse on July 18 in 157 minutes, the 
better time than 
was made onthe special run of Sept. 14, 1891, but the 
train consisted of five cars instead of three, as in that 


distance being 148 miles. This is no 


case. 

A water spout at Cafion City, Col., on July 15 washed 
away a large piece of the track of the Denver & Rio 
Grande, and dislodged the bridge of the Atchison, 
Topeka & Santa Fe over the Arkansas River, which 
was carried down a highway bridge, 
and both were carried down stream three miles. 

\ local paper states that two or more men have been 
discharged from the car shops of the Delaware, Lacka- 
wanna & Western, at Dover, N. J., for having signed 
applications for liquor licenses, the position of the men 
having beenapparently that of guarantors for the appli- 
cants. It will be remembered that a warning against 
this practice was issued by the company to its employés 
a statement was 


stream against 


several months ago; at least such 
published. 
The Board of 


ting 


Public Works, of Newark, N. J., is put 
pressure on the railroads to abolish the 

This controversy has been 
under discussion for several years, and the problemis in 
difficult as that at Elizabeth. The 
Pennsylvania is building a line for its freight trains 
around the city, and would doubtless be ready to elevate 
its passenger tracks without delay; but the Newark 
branch of the Central of New Jersey crosses the Penn 


increased 
grade crossings in that city. 


some respects as 


sylvania by an overhead bridge close to the station, and 
any elevation would therefore involve a still further ele- 
vation of the Central track. 

The strike of miners in 
Idaho, last week, which 


the Coeurd’Alene district, 
resulted in such serious riots 
thatthe United States troops had to be called out, was 
the cause of considerable damage to the railroads. Near 
Mullan, on the Northern Pacific, on the night of July 14, 
two railroad bridges were blown up and the telegraph 
line destroyed, the aim of the miners evidently being to 
impede the approach of the soldiers. The United States 
military authorities notified the Union Pacific on the 
15th to carry no passengers through the county of Sho- 
shone. 

North No. 2 on the Missouri, 
Kansas & Texas was stopped by robbers on the night of 
July 14, at Adair, I. T., and the express car rifled. The 
company had expected an attack and there were eight 
guards on the train, but it seems that the robbers made 
the attack further south than had been expected, and 
they therefore succeeded. A short battle ensued and 
three of the guards were wounded. The robbers terro- 
rized the town and shot two citizens, one fatally, at a 
house near the railroad station. It is said that the 
amount of money taken from the expresscar wa; less 
than $3,000. The railroad company offers a reward of 
$5,000 for each robber, not to exceed $40,000 in all. 


hound passenger train 


Broad Street Station, Philadelphia. 


It is announced that the plans for the enlargement of 
this station, which have been under discussion for a long 
time, have finally been completed by the architects, Fur- 
ness, Evans & Co., of Philadelphia. The officers of the 
road have been in doubt whether to’ demolish the exist- 
ing station or to add to it, and have finally decided in 
favor of the latter plan, and wiil proceed with construc- 
tion as soon as possible. The addition will be about as 
large as the present structure, if not larger, and it will 
be built of the same material, red brick with terra cotta 
trimmings, so as to produce a harmonivus whole. It 
will be remembered that the station stands on the west 
side of the City Hall Square, between Market and Fil- 
bert streets. The new building will be ten stories high, 
and contain offices for the company. This would seem 
to indicate that the offices in South Fourth street, about 
balfa mile east of the station, areto be moved here. 
rhe enlarged station will front 306 ft. to the east (on 
Broad street), and 2 tothe south (on Market st: eet). 
The building will be about 200 ft. high, with a tower 
above this, the height of which has not been fully deter- 
mined, 

Fach of the eight floors above the second, which is at 
the track level, will contain from 33 to 40 rooms. The 
new entrance will be at the southwest corner (Broad 
and Market streets), and the entrance hall will be 70 fr. 
deep. The main stairway will be flanked by two 
passenger elevators which willcarry about 30 passengers 
each. The ticket cffice, on the Broad street side, will be 
20 x 75 ft. The baggage room will be on the north or 
Filbert street .side, 45 = 68 ft.; this will have a large 
elevator. The main waiting room, on the second floor 
from the street and on alevel with the tracks, will be 
82 136 ft. The trainshed wili be 598 ft. 84g in. long, 304 
ft. wide, and 147 ft. 6 in. high at the bighest point. The 
total length of the head-house and trainshed will be 810 
ft. 8i¢ in. The trainshed will have 16 tracks, being 
about 50 ft. wider than the new shed at Jersey City. 

The company has decided upon another improvement 
to facilitate the approach to this station, similar to that 
at Thirty-fifth street, described in the Railroad Gazette 
of Feb. 5 last. The trains of the Philadelphia, Wilming- 
ton & Baltimore, which leave the Broad street line at 
about Thirtieth street, turn to the south, and, of course, 
cross the eastbound niain track. A new track for the 
outward Baltimore trains is to be built, branching to the 
right just west of the Schuylkill River; this will then 
swing around to the left and pass under the main tracks 
leading to the New York and Western divisions. This 
plan can be readily carried out, as the track leading to 
the Philadelphia, Wilmington & Baltimore descends by 
a steep grade as it leaves the main Broad street line. 


A Windy Story. 


A number of loca) capitalists have joined in a plan to give 
the borough of North Plainfield, N. J., a novel street railroad 
system. They say that the cars will be of the finest pattern, 
and the service to the public perfect, The motive power will 
be the peculiar feature. The rails laid will be hollow, and 
connected with a compressor at the power station; the air 
within the rails will be kept under a constant pressure of 2,000 
lbs. to the square inch. All along the rails will be valves, 
eight to each circumference of the wheels, into which there 


THE 


will fit protuberances on the wheels, which open the valves as 
the car passes, and the compressed air within the rail will be 
brought to act on the periphery of the wheels just back of the 
point of contact, which the inventor claims wi!l give the 
wheels a strong rotary motion, The borough people are enter 
ing enthusiastically intothe project. Already rights of way 
through the principal streets have been secured and the work 
of construction will be immediately begun. The road is to be 
in successful operation by Oct. 1. It will connect_with the 
electric street railway in Plainfield.—Erening Post (New 
York). 

That “‘takes the cake.” The young man who did it 
ought to be taken right in as a “staff correspondent.’ 
His invention is only equaled by his self restraint, 


LOCOMOTIVE BUILDING. 


The Chicago & West Michigan has ordered four six- 
wheel switching engines. 

The Brooks’ Locomotive Works are building a four 
cylinder compound for the Great Northern. 

The New York, Chicago & Sr. Louis has contracted 
for 20 engines, and it is understood that the order has 
gone to the Brooks Locomotive Works. 

The Baldwin Locomotive Works is building four lo- 
comotives for the Staten Island Rapid Transit road. 
Three are Forney locomotives and one a standard pas- 
sen engine, 


CAR BUILDING. 


The Chicago & West 
new cars. 

The W. P. Ramsey Coal Co., of Philadelphia, will soon 
order a numberof new cars. 

The Lake Shore & Michigan Southern 
contract for 60 passenger cars. 

The Toledo & Ohio Central has placed an order for 
four new coaches with the Pullman Car Co. 

The Chicago & South Side Rapid Transit has ordered 
a number of new cars, dividing the order between the 
Jackson & Sharp Co. and the Gilbert Car Co. 

The Buffalo, Rochester & Pittsburgh is haviug 400 
cars built by the Berwick Manufacturing Co. and 100 by 
the Buffalo Car Manufacturing Co., in addition to the 
500 cars being built by the Jackson & Woodin Manufac- 
turing Co., noted several weeks ago. 

The St. Charles Car Co., owing to greatly increased 
business, has during the past six inonths put in new and 
improved machinery and increased the capacity of 
the works eight carsaday. The company is at present 
building 1,000 box cars and 500 coal cars for the Missouri 
Pacific, contracted for some time ago. ‘The contract for 
1,500 cars for the Atchison, Topeka & Sante Fe has been 
completed, and also for coal and box cars and cabooses 
for the Missouri, Kansas & Texas. 

The passenger plant is also very busy and an additional 
shop with room for 12 cars is about comp'eted. Recent 
contracts include 10 day passenger and 10 chair cars for 
the Missouri Pacific and 10 cars for the St. Louis, Van 
dalia & Terre Haute. The company is working on 
coaches for the Wabash, and passenger and baggage 
ears for the Atchison, Topeka & Sante Fe and the St. 
Louis & San Francisco. The St. Charles Car Co. never 
had more work and has never turned out more cars a 
month than in the last six months. 

The Jackson & Sharp Co. is to build for the United 
States government a_ postal car, with all modern im- 
provements, for the World's Fair at Chicago, as part of 
the government postal exhibit. Mr. Job Jackson, 
President of the company, some time ago offered to 
build a postal car, with all the appliances used on such 
cars for distributing mail, and place it under the control 
of the government until after the Fair, and the Post 
Office authorities have accepted his proposition. The 
Jackson & Sharp Co. propose to build as handsome acar 
as possible, which will be equipped with all the devices 
used in the railroad mail service for the collection and 
distribution of mail in transit. A portion of the side of 
the car will be left open and so arranged that visitors 
will have a clear view of the interior of the car without 
going inside. 

The Staten Island Rapid Transit road has just re- 
ceived from the Jackson & Sharp Co., of Wilmington, 
Del., a number of suburban cars, which are models of 
their class. The order included 12 day passenger cars, 
4 combination and 8 excursion cars. The principal 
dimensions are as follows: Length, 5449 ft.; width, 9 ft. 


6 in. in frame; length over platforms, 51 ft. 10 in.; height 
from underside of sill to plate, 7 ft. 4 in.; from under 
side of sill to top of raised roof, $ ft. 644 in.; height from 
track to cop of raised roof, 12 ft. 84 in.; heigbt inside 
from floor to under side of raised roof, 8 ft.8 in. These 
ears are equipped with the Gold system of steam heat- 
ing, Janney couplers, vacuum brakes and platform 
gates similar to those on the Manhattan Klevated road 
in New York City. The cars are painted outside similar 
to the Royal Blue Line cars. They are finished inside 
with light mahogany, having veneered ceiling neatly 
decorated, Hicks & Smith lamps, Manhattan deck sash 
openers, and the day cars have 12 Hale & Kilburn re- 
versible rattan seats in the centre and seats aloug the 
side of the cars, similar to those on the elevated cars, and 
curtains to the windows. The outside sashes are ar- 
ranged as in modern parlor cars, with the top light em- 
bossed and silvered. The trucks are made light, and 
have Paige steel tired wheels and steel axles, iron truss 
brakebeams and flange brakeshoes. ‘he cars have 
sliding doors, 4 ft. wide, and platforms unusually wide. 
There are no steps as the platforms are on the same 
level as the station platforms. The cars seat 54 pas- 
sengers, and the excursion cars, which are run in eight 
car trains, can be unloaded in ‘l'¢ minutes, even when 
the cars are carrying 100 passengers, as sometimes hap- 
pens. Altogether these care are very stylish and at 
tractive. 


Michigan is in the market for 


last week leta 


BRIDCE BUILDING. 


Black River, N. Y.—Thecharter for the Black River 
Bridge Co., capital stock $3,000, was filed this week. The 
company is to build an iron bridge over the Black River 
at Black River. ‘the directors are: Eiward W. Reming- 
ton, of Watertown, William M. Riley, Josiah Barring, 
Daniel H. Scott, Andrew C, Middleton, Henry C. Dexter, 
Alexander St. John and Everett A. Dexter, all of Black 
River. 

Fort. Madison, la.—The bids for the bridge to span 
the Yahara River on Sherman avenue, in this city, have 

|} been rejected and City Engineer Dodge has been 


directed to ask for new proposals for a plate girder 
bridge. 
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Frankfort, Ind.—Proposals are wanted until July 2s, 
for the construction of a wrought-iron bridge, by W liam 
B. Hiil, engineer. 


Grand Trank.—This company is calling for tenders 
for the construction of the various iron bridges required 
on the Great Western division during the year 1802. 


High Bridge, la.—The Des Moines Northern & West- 
ern has let the contract to build a new steel bridge over se 
the Des Moines River at High Bridge, to take the place apa 
of the present combination bridge. ; 


Kalamazoo, Mich,—Bids were opened July 14 for the 
construction of a new iron bridge across the Kalamazoo si 
River. Eleven bids were received, that of the Jackson a * 
Bridge & Iron Co., of Jackson, being the lowest at $2,150. 


Napa, Col.—The work of tearing down the old bridge ee yy 
across the Napa River at Third street has begun and it hse. 
is to be replaced by a steel bridge to cost $28,000, 


Ottawa, Ont,—County Engineer Lewis is preparing ; 
jlans for a new iron bridge over the Jacques River at 
ichmond village. As soon as these are ready the PEN 


Roads ard Bridges committee will call for tenders, 


Quinton, Tex.—The Board of Freeholders of Salem 
County have awarded the contract for building a new 
iron bridge over Alloway’s Creek, at Quinton, to the Ber- 
lin Iron Bridge Co. for $5,250, 


Richmond, Ont.—The engineer of the County of Carle- 
ton, Ont., calls for tenders for the construction of a 
wrought iron or steel bridge (ready for travel) over the 
river Jock, in the village of Richmond, Carleton County. 
The bridge is to consist of one span of 86 ft., clear of 
abutments. The tenderers are requested to give prices 
for a bridge of both l6 and 1s ft. aleer of roadway, and 
with side walk 5 ft. wide in the clear. Tenderers must 
furnish complete plans and specifications, Sealed ten 
ders will also be received for the foundations and the 
twoabutments Plans and specitications, ete., of ma- 


sonry may be seen at the office of C. McNab, Ottawa, 
Ont. Tenders will be received up to July 30. 
San Francisco, Cal.—Bids were received as follows 


for the construction of a stee] drawbridge over Channel 
street, near Fourth: W. H. Norton. $16,500; Union Iron 
Works, $30,000; T. D. Warwick, $22,500 and $20,700; Dar 
by, Laydon & Co., $17.987; D. McMahon & Son, $16,500; 
Cotton Bros.& Co., $13,353: Doe, Hunt & Co., $14,990 and 
$15,200: Tibbitts & Co., $13,125: James J. Searle, $27,000. 


Thompsonville, Conn.—The contract for building a 
steel bridge between this village and Suffield has been 
awarded to the Berlin Bridge Co., of Berlin. The con 
tract price was $60,000, 


Thurston County, Wash.—The San Francisco Bridge 
Co. has been awarded the contract for building a county 
bridge having a span of 160 ft. over the Nisqually River, 
between Pierce and Thurston Counties, Wash., at a cost 
of $2.700. Bids were received from the following firms: 
Washington Bridge Co., $2,334 2,944; Oregon 
Bridge Co., $3,856, $3.548 and $2,801: Pacific Bridge Co., 
$41.034: Hotfman & Bates, $3,134; G. M. Savage & Co., 
$3,325: E. O'Neil, $3,396; Frank Cantara, $5,770 and 
$5.880: D. D. Clark, $3,648; J. S. Frace, $3,579; San 
Francisco Bridge Co., $2,800 and $2,700; W. V. Harna 
day, $2,600. 


Washington, D. C.—The President has signed the act 
granting the Aransas Harbor Terminal Railroad the 
right to construct a bridge across the Corpus Christi 
channel, in Aransas County, Tex.; the bill amending the 
act authorizing the Oregon & Washington Bridge Co, to 
construct a bridge across the Columbia River between 
Washington and Oregon. 


Winnipeg.—Plans for the iron bridge over the Red 
fiver to connect the Norwood property with the city 
have been approved after a long delay, and the work of 
coustruction will be commenced probably in 
August. 


soon, 


RAILROAD LAW-—NOTES OF DECISIONS. 


Powers, Liabilities and Regulation of Railroads. 


In Pennsylvania the Federal Court holds that under 
the statute of 1849, imposing upon the president and 
directors of a railroad company the duty of locating its 
road, this duty cannct be delegated to an executive com- 
mittee appointed under the by-laws to have “ general 
supervision of the operatiuns and policy of the com 
pany,” with power to authorize its officers to execute 
“such contracts and agreements” as the committee may 
deem expedient; and a location made by such committee 
is void, as against a subsequent location on the same 
ground by the directors of another company having the 
right of eminent domain. 

In New Hampshire, it is decided that a covenant in a 
railroad lease not to assign or sublet is broken when the 
lessee executes a lease of its own road, and all roads 
leased or operated by it, especially excepting those which 
cannot be legally assigned or sublet, but further provid- 
ing that “the lessor covenants thatif it be found im- 
practicable to at once deliver immediate possession of 
any railroad leased or operated by it at the inception of 
this lease, by reason of any agreement to the contrary or 
other reason, it will use all reasonable efforts to deliver, 
and will deliver possession thereof as soon as practicable,” 
and that “the lessor shall meanwhile continue in the 
yossession of such railroad, and under the direction of the 
endo, in all respects, shall continue to use and operate 
the same under its contract with the company owning the 
same, and to pay the rental or other consideration 
agreed to be paid for the use of the same, and to receive 
the earnings thereof, but shall immediately transfer and 
pay over all such earnings to the lessee to its own use, 
which in consideration thereof shall reimburse the lessor 
for all expenditures, and indemnify and bold it barm 
less against all costs, claims and liabilities arising out 
of the lessor’s possession and operation of said railroad.” 
Three judges dissented from this conclusion.’ 

The Supreme Court of California rules that the pro 
vision of the code that after beginning the construction 
of its road a railroad must complete, every year, at least 
five miles of the road, under penalty of forfeiture of 
the right to extend its road beyond the point completed, 
does not appiy to the construction of side tracks. 

In Indiana the Supreme Court holds that a grant of 
authority to p city to appropriate lands for the purpose 
of a street will authorize the construction of a street 
across a railroad.‘ 

The Supreme Court of Utah rales that the claims of 
the operators of a railroad for work performed 60 days 
next preceding the appointment of a receiver are en 
titled to priority over a crust deed on the company’s 
property, since such work is done for the benefit of the 

' mortagees and to preserve the mortgaged property. 
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In Kentucky the Court of Appeals decided that a rail 
road cannot, by granting to cne person the exclusive 
privilege of standing hacks at the platform of its depoc, 
prevent other persons from bringing their hacks into 
the depot grounds, and soliciting for the carriage of pas 
sengers from the depot, so long as they do not interfere 
with the company’s ousiness 

In Texas the Supreme Court rules that an order by the 
United States Cireuit Court, which appointed a Receiver 
for a railroad company, discharging him, and returning 
the property to the company, and providing that the 
property shall be relieved from any liability on claims 
not established by intervention in the suit in which the 
Receiver was appointed, cannot affect the company’s 
liability for injuries to a passenger while the road was 
in the Receiver's hands, the Receiver having used in im 
provements sufficient earnings to pay the claim, nor 
prevent such passenger from enforcing bis claim against 
the company by suit in the State court. 


Injuries to Passengers, Employes and Strangers. 

In Texas the Supreme Court rules that a person who 
goes to a station to meet a friend expected on the train, 
and to get on the train in ease his friend is aboard, i 
not a trespasser, but is entitled to receive the protection 
of ordinary care from the company.” 


ide nfeld v. Run Co., 48 Fed. Rep., 615. 
B & M. K. Co. v. BL. & R. Co.. Atl., Rep., 
Towi of Arcata v. Arcata ‘ M. R. R. Co., 28 Pac Rep., 676. 
‘ Lake Erie & W. R. Co. v. City of Kokomo, 29 N. E. Rep., 


Litzenberg v. Jarvis-Conklin M. T. Co., 28 Pac. Rep.. 871. 
" MeConnell v. Pedigo, 18 8. W. Rep., 15. 

Tex, & Pac. R. Co. v. “atts, 18 8. W. Rep., 312 

Texas & Pac. Ry. Co. v. Best, 18 8. W. Rep., 224. 


MEETINGS AND ANNOUNCEMENTS. 


Dividends. 

Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Buffalo, Rochester & Pittsburgh, quarterly, | 
cent. on the preferred stock, payable Aug. 15. 

Central Pacific, 1 per cent., payable Aug. 1. 

Great Northern, quarterly, 1'¢ per cent. on the pre 
ferred stock, pavable Aug. 1. 

Lake Erie & Western, qui arterly, L' 
preferred stock, payable Aug. 15. 

Mill Creek & Mine Hill Nav igation, 
ble on demand. 

Mount Carbon & Port Carbon, 2'¢ per cent., payable 
on demand, 

Schuylkill Valley Navigation, 246 per cent., payable 
on demand. 

Toledo & Ohio Central, quarterly, 
common stock, payable Aug. 25. 


per 


¢ per cent. on the 


per cent., paya 


per cent. on the 


Stockholders’ Meetings. 


Meetings of the stockholders of railroad companies 
will be held as follows: 

Chicago & West Michigan, special, Grand Rapids, 
Mich., Aug. 16, to authorize the purchase of the Chicago 
& North Michigan. 

Boston, Hoosac Tunnel & Western, annual, Saratoga 
Springs, N. Y., Aug. 17, for the election of directors and 
to consider the consolidation with the Fitchburg. 

Toronto, Hamilton & Buffalo, special, Aug. 9. 

Upper Coos, Lancaster, N. H., Aug. 16. 


Technical Meetings, 


Meetings and conventions of railroad associations and 
technical societies will be held as follows: 


The New England Railroad Club holds regular meet 
ings, atthe United States Hotel, Beach street, Boston, 
Mass., on the second Monday of each alternate month 
commencing January. 

The Western xaiuway Club holds regular meetings on 
the third Tuesday in each month, — June, July and 
August, at the rooms of the Central Traffic Associa 
tion in the Rookery Building, Chicago, at 2 p. m. 

New York Railroad Club holds regular meetings 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical Engineers, 12 West 
Thirty-first street, New York City, N. Y. The nex: 
meeting will be Sept. 15. 

‘he Central Kailway Club meets at the Hotel Lre 
guois, Buffalo, the fourth Wednesday of Jaxuarr, 
March, May, Septemberand November. 

The Northwest Katvlroad Club meets on the first Getur 
iay of each month, except June, July ane August, in 
the St. Paul Union Station, at 7:30 p. m. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of 
Mareh, June. September and December, at 2:30 p. m. in 
the directors’ room of the St. Paul Union Station. 

The American Society of Civil Engineers holds its regular 
meetings onthe first andthird Wedne sday in eack month, 
at the House of the Society, 127 East Twenty-third street, 
New York. 

The Boston Society of Civil Engineers holds its regular 
meetings at the American House, Boston, at 7:30 p. m., 
on the third Wednesday in each month. 

The Western Soctety of Engineers holds its regular meet 
ings at 78 La Salle street, Chicago, at 8p. m., on t 
first Wednesday in each month. 

The Eugimeers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
Olive streets, St. Louis, on the first and third Wednes 
day in each month. 

The Engineers’ Club of Philadelphia holds regular meet 
ings at the House of the Club, 1,122 Girard street, Phila 
delphia, on the first and third Saturd: ay of sach month 
The annual meeting is held on the third Saturday in 
January. The club stands adjourned during the months 
of July, August and September. 

The Engineers’ Society of Western Pennsylvania h a 
— meetings on the third Tuesday in each month, a 

:30 p. m., at its roomsin the Thaw Mansion, Fifth stree . 
Pittsburgh, Pa. 

The Engineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Clab, No. 24 West Fourth 
street, Cincinnati. 

The Civil Engineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., in the Case Library Building, Cleveland. Semi 
monthly meetings are held on the fourth Tuesday of the 
month. 

The Engineers’ Club of Kansas City meets in Room 
200, Baird Building, Kansas City, Mo., on the second 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
The Association headquarters are at Nos. 63 and 64 
Baxter Court, Nashville, Tenn, 


al 


THE 


The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col., 
on the second and fourth Tuesday of each month, at 8 
o'clock p. m., except during June, July and August, 
when they are held on the second Tuesday only. 

The Civil Engineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p. m.,on the third Saturday in 
each month. 

Che Civil Engineers’ Association of Kansas holds reg- 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m 
‘he American Society of Swedish Engineers holds 

the club house, 250 Union street, Brooklyn, 
wad at 347 North Ninth street, Philadelphia, on 
» first Saturday of each month. 
Engineers’ Club of Minneapolis meets the first 
i f each month in the Public Library Building, 
apolis, Minn. 

The Canadian Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street, Mon- 
treal, P. Que., every alternate Thursday except during 
mths of June, July, August and September. 

I tssociation of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘lex., on the first Friday 
»f each month at 4 o'clock p. m. 
“he chnical Society of the Pacific Coast holds reg- 
lar meetings at its roomsin the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at 8 
o clock p. m. on the first Friday of each month. 

Lhe Jacoma Soe of Civil Engineers and Architects 
holds re gular mee tings on the third Friday. of each 

! yms, 201 and 202 Washington Building, 


The Engineers and Are hitects’ Club of Louisville holds 
ar meetings on the second Thursday ef each month, 
at 8 o'clock p. m., at its rooms in the Norton Building, 
Louisville, Ky 

The Association of Engineers of Virginia holds reg- 
ular meetings at Roanoke, on the second Saturday in 
each month, at 8 p. m., except the months of July and 
\ugcust. 


tngineering Association of the South. 


rhe regular June meeting of the Engineering Associa- 
tion of the South was held at the Association head- 


quarters in Nashville, Tenn., on Thursday evening June 
9, 1892, with Vice-President James Geddes presiding 
A\frer consideration, it was decided to hold the regular 
meetings of th Association on the regular dates, viz., 
the second Thursday evening of each month and not to 
suspend during the summer as t-eretofore. 
rhe paper ol the evening, entitled Notes on Mine 
pg,” wasread by Mr. Benjamin W. Robinson, 
gineer of the St. Bernard Coal Co., of Earling 
on The paper called attention to the rapid ad 
vances in mining during the past few years and in the 
neral adoption of more scientific methods: and that 
the work of mine surveying proper had not received the 
attention its importance warranted, either in standards 


of precisi m orin rehability of results. Tunnel survey- 
ing had reached a high state of perfection simply because 
of the high standards demanded. The author considered 


as essential to good work, the following out 
fit rhe omplete mining transit arranged for 
vertical sighting ind provided with extension 
tripod, vertical circle with bubble on telescope and sta- 
dia wires for outside topography, also a sensitive needle 
for checking vernier aogies. Steel tapes should be used 
for linear measurement and plummet lamps for sight 
ing. The old compass and the link chain should be dis 


earded for mining work, The author outlined a desira 
ble system for an underground survey with manner of 
connecting it with the surface system. Important 
points in the underground system should be duplicated 
on the surface and monumented. 


The regular July meeting was held on the evening of 
Julv 14, Col. H. M. Robert, U. S. A., presided. 

W. W. Carson, of Knoxville, read a paper on the Mis 
sissippi River problem. He suggested that every in- 
terest in the nation, and, indeed, in the civilized world, 
would pr I 


by of it. He spoke briefly of 
the caving in of the banks of the Mississippi Kiver by 
the acre: of the vast amount of silt borne by the stream 
while in flood, and of the heavy deposits which occur 


where the current is retarded. He spoke of the fact 
that the high water current often flows across the low 
water channel, and stated that, in places where this 
occurs, the deposits of silt often entirely fill up the low 
water chann Is. The bed ofthe river is not fixed; cut 
offs. measured by tens of miles, sometimes occur, and 
the river at places shifts itself sideways more than 1,000 
ft. in a single year. Any effective solution of the 
navigation problem would incidentally furnish perfect 
protection from floods. Failures in levees were due to 


lack of size. Levees. built too small for lack of money 
were not re-enforced, since the next year’s taxes had 
to be used in replacing levees caved into the river. To 


secure good navigation the river must be forced to 
tlush itself by flowing always along the same channel. 
[his could only be brought about by levees, and these 
must be placed right on the banks. Some people might 
ask about the waterway, but those who knew the river. 
and had seen it carve new channels of its own volition, 


could never doubt it would give itself all needed water 
way by going down, if kept from going sideways. Since 

should be placed on the banks the caving 
} prevented. Moreover, the holding of the 
banks would cut off the supply of detritus and this, ot 
itself, would almost arrest further shoaling. This, 


th is the key to the problem. Only two ways of hold- 
ing caving banksare so far known; that of carpeting the 
submerged slope with mats of brush; and that of build 
r huge spur dikes 500 to 1,000 feet apart. Both proc 

es are very costly, and so another method is much to 
x desired, He here proposed a plan, devised by him 
self, which he thought would reduce the cost by 30 per 
cent. In the discussion which followed the reading of 
the paper he even intimated that the saving in cost 
might sometimes be more than that. In building a spur- 
dike, he prop sed to use large wooden crates, trussed 
like a bridge, about 50 feet longand l0or 12 feet wide 
and deep. After ighting each of these with about 20 
yards of earth, he would sink them during low water 
with their lengths parallel tu the current, thus building 
the spur-dike of the desired size and shape. He claimed 
that the current, in passing through these crates, would 
be so retarded by the cbords and braces, a-d by the 
chamber containing the earth used for sinking, that it 
would till the crates with silt. He said that a block of 
silt measuring 50 ft. in the direction of the curnent 
could not be slided by any current of the Mississippi. 
frusses of crates to be used in exposed positions might 


be made plate-girder-like, to prevent the washing away ' General Freight and Passenger 
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of deposited silt. He favored, however, another kind 
of protection. He would build a series of pavements 
about 50 or 100 ft. apart, measured with the current, 
through the submerged slope of the bank. These pave- 
ments should be made of blocks of silt 50 or 70 ft. long, 
placed parallel to the current as in the other case. 
These blocks, likewise encased in trussed crates, should 
be about 5 ft. deep and 16 ft. wide. He exhibired 
blue prints showing how these crates could be framed 
and put together with wooden pins alone, and showing 
a spur-dike and a pavement made of the crated blocks 
of silt. 


The Civil Engineers’ Club of Cleveland 


The regular meeting was held in the club rooms July 
12. The committee appointed to take action on the 
death of John Whitelaw, ex-President of the club, and 
for many years Superintendent of the Cleveland Water 
Works, made their report. Wendell Phillips Brown 
was elected an active member. The paper of the even 
ing was read by Dr. C.S. Howe. of Case School of Ap- 
plied Science, on the subject, *‘ A Mathematical Discus 
sion of Some Census Reports, with Special Application 
to the Population of Cleveland, Past and Future. rhe 
formula P i Bt ct Dt* where ¢ represents 
the time after a certain fixed date, A, B, C and Dare 
constants to be determined and P? represents the popu 
lation at the point 7) was assumed and the constants 
determined from the census reports of the population of 
Cleveland from 1820 to 18-0. Using the formula the 
pvpulation was predicted for 1890 and agreed with the 


census report within 539. \ new formula was then 
constructed, including the data for 1#90 and the popu 
lation predicted for the future. The final formula was 


P = 18,012.5 + 18,790.9 ¢ + 6,998.2 7 877.3 7°. Using this 
forme la the — dicted population for 1900 was 396,587; 
1919, 572.196; 1030, 1,065,417; 2000, 4,235,461. The formula 
showed that Cleveland had never experienced a boom, 
but bad had a strong, steady growth. 


The Southern Railway and Steamship Association 


The association held its annual meeting at the Oriental 
Hotel, Coney Island, N. Y., last week. Some changes 
were made in the agreement which give more power to 
the Commissioners and Executive Committee in the en- 
forcement of rates. It was signed by only 22 of the 30 
companies represented, but “the others are expec ted to 
come in. Shbhouldthey not doso by Aug. 31. the Com 


missioner will call a special meeting to consider the ad- 
visability of continuing the association. The officers of 
the association elected for the ensuing year are: Presi- 


dent, Joseph E. Brown; Vice-President, John W. 
Thomas, President of the Nashville, Chattanooga & St. 
Louis. E. B. Scahlman, of Nashville, was re-elected 
Commissioner, and A. Pope, Secretary. 


PERSONAL, 


—President John Newell, of the Lake Shore & Michi- 
gan Southern, sailed for Europe last week, to be absent 
a month. 


—Mr. George W. Clymans, Ge .- r % _ rrage Agent of 
the West Shore, died at Tappan, 1is week, aged 
51 years. 


-Mr. George L. Kingland, for the past two years 
President of the George's Creek & Cumberland Railroad, 
died at his home at Babylon, L. L, July 13, aged 65 years. 


Mr. Walter P. Emmerson, Soliciting Freight Agent 
of Louisville, New Orleans & Texas, has been appointed 
Secretary of the New Orleans Traffic Association, to suc- 
ceed the late M. N. Coe. He is now about 31 years of 
age 


of the Johnsonburg & Bradford, succeeding Mr. 


Mr. J. F. Young has been appt yinted Chief Engineer 
J. M 
Floesch, transfer 


red to the Clearfield & Mahoning, both 
of which roads are under construction by the Buffalo, 
Rochester & Pittsburgh. 


Mr. William Patterson, Superintendent of the St. 
Charles Car Shops, died at St. Charles, Mo., last week. 
Mr. Patterson assumed this position with the shops about 
eighteen months ago. He was previously Master Car 
Builder of the Atchison, Topeka & Santa Fe. 


Hon. Frederick W. Hoyt, President of the Duluth 
Red Wing & Southern, died suddenly at his residence 
at Red Wing. Minn., on July 13. Mr. Hoyt was inter 
ested in various manufacturing and financial instita 
tions, and was regarded as the foremost citizen of his 
city. He was several times a member of the lower house 
of the Minnesota legislature. 


Mr. R. W. Davis has been appointed General Freight 
Agent of the Buffalo, Rochester & Pittsburgh, and E. 
. Lapey has been appointed General Passenger Agent 
of the same road. These appointments are owing to the 
resignation of Mr. J. P. Thompson, Mr. Davis became 
connected with the Buffalo, Rochester & Pittsburgh 10 
years ago as train dispatcher ; later he was promoted to 
Traveling Freight Agent and also chief clerk of the 
freight department, and for some time he has been as- 
sistant to the President. Mr. E. C. Lapey, who became 
General Passenger Agent, entered the service of the 
com pany in 1882 also, as chief clerk of the passenger de- 
partment, the duties of Traveling Passenger Agent be- 
ing afterwards added. 


Mr. Joseph P. Thompson, who, as announced last 
week, has resigned as General Freight and Passenger 
Agent of the Buffalo, Rochester & Pittsburgh, has held 
that office about five years and was formerly Division 
Freight Agent ot the New York, Lake Erie & Western. 
Mr. Thompson has been in poor health for over a year 
and he has started on a long vacation in the hope of im 
proving his health. He has been in railroad service 
since 1872, and has been successively Chief Engineer in 
the general freight office of the Burlington, and General 
Freight Agent of the Chicago & Paducah, and General 
Freight & Passenger Agent of the Atchison & Ne- 
braska. In 1878 he was appointed Agent of t he krie at 
Newark, and Division Freight Agent in 1886. 


ELECTIONS AND APPCINTMENTS. 


Atlanta & Florida.—T. W. Garrett has, as Receiver, 
taken possession of all the property of the railroad com- 
pany, and announces the following officers as in charge 
of the operations of the road: Robert F. Maddox, Jr., 
Treasurer; W. E. Algee, Auditor; H. M. Cottingham, 
General Freight and Passenger Agent, and Jobn H. 
Humphries, Master of Transportation. The general 
offices are at Atlanta. 


Buffalo, Rochester & Pittsburgh.—J. P. Thompson, 
Agent of this company, 
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naving resigued, the following appointments are made: 
W. Davis, General Freight Agent, and E. C. Lapey, 
General Passenger Agent, 


Central of Georgia.—W. A. Moore, who has been 
toadmaster of the South Bound has been appointed 
Roadmaster of the Columbus & Western to succeed Ed 
ward Ford, who resigned to accept the office of Super- 
intendent of the South Bound road. Mr. Moore’s head- 
quarters will be in Columbus, Ga. 

W. P. Epperson, formerly Trainmaster of the South 
Bound road, has been ap pointed Master of Trains of the 
Chattanooga, Rome & Columbus. He is ason of B. P. 
Epperson, Superintendent of the Southwestern divison 
vf this road, and who, by inadvertence, was reported 
last week to have been appointed Superintendent of the 
Chattanooga, Rome & Columbus, 


Chicago & West Michigan.—H. J. Broderick has been 
appointed Ticket Accountant, vice J. S. Willebrands, 
assigned other duties. His office is at Grand Rapids, 
Mich. 


Colorado Midland.—E. R. Ingersoll, City Freight 
Agent at Denver, has been promoted to be General 
Agent at San Franciseo. H. P. Martin, Traveling 
he ight and Passenger Agent succeeds Mr. Ingersoll at 
Jenver. 


Corinne, Malad Valley & Northern.—The first direc- 
tors of this Utah ¢ ompany are lraacis E, Roche, H. M. 
Jarvis, Thomas D. Pit Lewis D. Zenor and Austin C. 
Sloan. The incorporators are: J V. Guthrie, Henry M. 
Jarvis, Thomas D. Pitt, Austin C. Sloan, L. D. Ze nor, R. 
5S. Guthrie, of Corinne, Utah; F. E. Rorhe, F. A. E. 
Roche, Lakeside Ranch; E. P. Johnson, Eagle Farm. 


East Louvisiana.—At the annual meeting of the stock- 
holders, held in Covington, La., July 14, the following 
were elected directors: Jobn Poitevent, J. A. Favre, 
Phillip A. Orr, E. Martelli and Adolph Poitevent. Capt. 
Jobn Poitevant was elected President; Capt. Joseph A. 
Favre, Vice-President; Philip A. Orr, secretary, and E. 
Martelli, Treasure: 


Girardsville.—Henry D. Welsh, Philadelphia, is Presi- 
dent of this company, and the directors are John P. 
Green. Samuel Kea, William A. Patton, Joseph U.Craw- 
ford, P. B. Prince, F. W. Swarz, officers of the Pennsyl!- 
vania, 


Great Northern.—Taking effect Aug. 1, the line from 
Great Falls to Pacific Junction and the branches from 
Great Falls to the Boston & Montana smelter and the 


Montana smelter will be operated by the Montana Cen 
tral ‘hen the account of the Great Northern. The juris 
diction of L. E. Johnson, Superintendent of the Mon 


tana Central, w headquarters at Great Falls, will be 
extended over these .ines. The Montana Division will 
be extended from Pacitic Junction to Blackfoot, and 
will be in charge of J. A. Maver, Superintende nt, with 
headquarters at Havre, Mont i W. Edwards has 
been appointed Evgineer of Maintenance of Way of the 
Western Division, with headquarters at Spokane, 


H. W. Edwards, has been appointed Engineer of Main- 
tenance of the Western Division. 


International & Great Northern.—T. M. Campbell, | 


recently Receiver, bas been appointed General Manager, 
and A. . Howard, formerly cashier, tas been appointed 
lreasurer, both with headquarters at Palestine, Texas 


Lafayette & Monon.—The following are the first 
directors of this company: J. M. Reynolds, Auams Eard, 
James Murdock, R. W.Sample, W. F. Stillwell, 5. C. 
Curtis, W - Ross, J. M. Fowler John Levering, John 
P. Gagen, J. H. Wilson and Adan, Herzog, of Lafayette, 
Ind, 


Vaine Central.—L, A. Hall, Chief Train Despatcber, 
has been appointed Assistant Superintendent, wich 
headquarters at Poriland, Me. 


Vexvican Northern Pacific. The following were 
named as directors in the charter filed in New Mexico 
last week: William H. Davis, Chicago; H. L. Warren, 
Albuquerque, N. Mex.; G. Wormser, Deming, N. Mex.; 
EK. E. Barrett, Chicago, and D, J. Cable, Lima, O., Treas- 
urer, 


Vashville, Tellico & Charleston.—The incorporators 
are James P. McDonald, J. C. Anderson, Jackson Smith, 
W. Kenetick and William P. Denor, all of Knoxville, 
Tenn, 

Philadelphia Belt Line—The following are the officers 


of the company: Francis B. Reeves, President, and 
John J, Curley, Secretary, room No. 30 Merchants 


Exchange, Philadelphia, and John A. Wilson, Chief | 


Engineer, 1056 Drexel Bnilding, Philadelphia. 


Pine Bluff’ & Eastern—The incorporators are F. 
M. Gillette, New York; H. E. Martin. Stuttgart, Ark.; 
John M, Taylor, A. V. Stafford and John O'Connell, Pine 
Biuff, Ark. A. V. Stafford is General Manager 


Richmond & Danville.—Alexander S. Thweatt has 
been appointed Eastern Passenger Agent, with head 
quarters at No. 229 Broadway, New York City, succeed- 
ing EF. L. Cordner, who resigned last week. He was for- 
merly District Passeuger Agent for the company at 
Chattanooga, but was recently transferred to Atlanta. 
W. H. Taylor has been appointed District Passenger 
Agent for the line between Atlanta and Chattanooga, 
with headquarters at the former city. His appointment 
takes effect July 15, + 


St. Louis Southwestern.—D. Mills has been appointed 
Superintendent of Car Service, vice Dickenson, 
transferred to be Superintendent of the lines in Texas 
and of the Tyler Southeastern. Mr. Mills’ headquarters 
will be at Pine Bluff, Ark. 


Savannah, Americus & Montgomery.—H. B. Byrne, 
General Agent for the Centra: of Georgia, at New 
Orleans, has been appointed General Eastern Agent of 
this company, with office in New York. 


South Bound.—Superintendent Edward Ford has is- 
sued an order, effective July 10, appease Virgil Walker 
Master of Trains of that road, vice . Epperson, re- 
signed. 


Union Pacific.—P. Douglass, Jr, has been appointed 
General Agent at New Orleans, La., succeeding F. 
Agiar, who recently resigned. He has been Assistant 
Agent for some time, being now about 25 years of age. 

\. J. Bane bas been appointed Assistant Superinten- 
dent, with jurisdiction over the lines in Oregon, and M. 


J. O’Brien, Assistant Superintendent, with Jurisdiction | 


over the lines in Washington. R. W. Baxter is now 
General Superintendent of the Pacific Division, with 
office in Portland, Or, 
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Utah. Nevada & California.—The follawing are the 
directors named in the charter filed in Utah last week. 
Francis Tiernan, Joseph G. Jacobs, Edwin Thorn, 
William H Donnell, Jobn J. Stewart, Frank Harris, 
Arthur B. Witcher. of Salt Lake City, and George E. 
Hicks, of New York. The new officers are: President, 
Francis Tiernan; Vice-President, E. I. Thorn; Secre- 
tary, J.J. Stewart: Treasurer. J. G. Jacobs. 


Wheeling Bridge & Terminal.—The appointment of 
Otto Schroil noticed last week should have been given 
as E ngineer of, the Maintenance of Way instead of As- 
sistant Engineer. His oftice is at Eighveenth and Chap- 
line streets, Wheeling, W. Va. 


RAILROAD CONSTRUCTION. 
Incorporations, Surveys, Etc. 


Aransas Pass Terminal.—The charter of this com 
pany will soon be filed in Texas. The company proposes 
to build a road from the mainland at Aransas harbor to 
deep water at Aransas Pass, 9% miles long. The capital 
stock is $250,000. and $60,000 has been already expended 
on the work. John W. Maddox, E. Nelson and others 
are incorporators. 


Astoria & Portiand.—C. W. Schofield, one of the 
contractors, says that grading has been completed to a 
point 17 miles from Astoria, Or., and the contractors are 
crowding the work as fast as possible. They will begin 
laying rails next month. Work has been begun on the 
tunnel through the mountains, about 30 miles from 
Astoria. It will be some time before the tunnel is com- 
pleted. The company at Fairmount this summer has 
given a mortgage to the Mercantile Trust Co., of New 
York, for $10,000,000. 


Boise City & Buatte.—O. L. Miller, of Boise City, 
Idaho, promoter of this proposed road, has recently re- 
turned to Boise City from New York, and is organizing 
a corps of engineers for a permanent survey of the road. 
Mr. Miller completed a reconnoissance from Boise north 
to Butte, Mont., about 400 miles this spring. The max 
imum grade is two per cent. 


Canadian Pacific. —G. H. Strevel, contractor, reports 
that he has orders to have the grading completed on the 
Pipestone branch, so that the line may be finished by 
Aug. 4b. This branch is being extended west of Mon- 
teith, Man., for 33 miles. 


Cape Breton,—It is understood that work of con- 
struction will commence at once on the road from Mc- 
Intyre’s Lake to Louisburg. Mr. Paint is said to have 
succeeded in interesting a company of American capital 
ists in his project. 


Chicago, Rock Island & Pacifie.—Engineers began 
a resurvey afew weeks ago of the projected line from 
Lincoln southwest to Jansen, Neb., on the line between 
Beatrice aud Fairbury. The distance is about 45 miles. 
Two years ago the company had surveys made for a line 
trom Lincoln to Jansen, and the surveys now being 
made are for the purpose of changing this line so as 
to make over or under crossings of all the railroads 
which may be crossed between those points. The com- 
yapy has purchased proverty for a station and yards in 
Bast Lincoln, which will probably be built this fall. 

On the Southern or Texas extension the grading is 
| completed on 104 miles south of Mineo, Ind. Ter., or to 
the Red River, and track will be laid on this by Aug. 15 

The contractors are now grading from the river to 

Bowie, Tex., about 24 miles. 


Chicago, Rock Isiand & Texas.—This company was 
weet at Bowie, Tex., on July 12, by J. H. Matthews 
and Z. Lowrie, of that town. Application bas been 
made Td a charter foraline from the Red River south 
toward Fort Worth, passing through the counties of 
Montague, Wise and Parker, connecting with the south 
ern extension of the Chicago, Rock Island & Pacific, now 
being built. 


Coburg, Northumberland & Pacific.— A meeting of 
the provincial directors was held last week; two offers to 
build the road were received. A committee was ap- 
pointed to consider tenders for construction which will 
meet in Peterborough, Ont., shortiy ase to an ad 
| journed meeting of the direc tors. H. Wickstead, of 
Coburg, Ont., is Chief Engineer of the ocmgane. 


Corinne, Maiad Valley & Northern.—Articles of in- 
corporation were filed in Utah last week. The object of 
the company is to build aroad from Corinne City to 
Butte, Mont., the principal place of business being at 
Corinne, Utah. The capital stock is $3,000,000. The road 
will pass through Box Eider county, Utah; Oneida, Cas 
sia, Logan, Alturas, Custer and Lemhi counties, Idaho, 
and Beaverhead and Silver Bow counties in Montana, 
The length of the road is 400 miles. A surveying party 
in charge of Charles Nicolet has left Corinne City to lo 
cate and cross-section the line as faras Malad Cita, and 
the right of way from Corinne City to Malad is said to be 
already secured. 


Cumberland Valley.—The recent reports that engi- 
neers were surveying for a new line to the Broad Top 
coal fields have for a basis the fact that the company is 
retracing the line run about two years ago to Mount 
Dallas, in Bedford County, about 35 miles west of Rich- 
mond, a station near the western terminus of the South- 
ern Pennsylvania branch. 


Duluth, Pierre & BI ck Hills.—The contract bas 
recentiy been let for grading about 15 miles of the un- 
completed section between Fauikton and Pierre, South 
Dakota. The report that the contract has been awarded 
for all the work between Faulkton and Blunt east of 
Pierre seems to have been premature, but the officers 
expect to have all this work under contract soon and 
to complete the section this year, James A. Ward, of 
Pierre, is General Manager. 


Evansville & Richmond.-—lIt is stated that right of 
way has been secured east of Westport, Ind., the present 
terininus, toward Richmond, and that work will soon be 
commenced on the proposed extension to the latter town. 


Flerence, Cripple Creek & State Line.—J. B. Or- 
man & Co., of Pueblo, have been awarded the contract 
for the grading of this road from Florence, Col., north 
to the Cripple Creek mines. ‘The grading is to begin on 
both ends of the route before Aug. 1 and the officers 
state that the road will be in operation in November. 
The estimate made by the officers of the cost of the con 
struction places it at over $600,000, J. M. McCandless, 
of Florence, is President and Isaac Canfield, Secretary. 


Girardsvilie.— A charter was granted to this company 
| this week. The line is to be five miles long, to extend 
from Shenandoah to Girardville, in Schuy/kill County, 
connecting the Shenandoah branch of the Pennsylvania ' 


553 


Schuylkill Valley road with Girardville. The capital is 
$530,000. Henry D. Welsh. Phil.delphia, is President, and 
the directors are other officers of the Pennsylvania road, 


Gouverneur & Oswegatchie.—The contractor has 
about 400 men working on the line east of Gouverneur,N. 
Y., and the work has begun also at Ilillsboro. The 
yvrading force is being increased and Moffett, Hodgkins 
& Clarke , of Syracuse, who have the contract for this 
work, expect to complete the line to Edwards, N. Y., 15 
miles, by July 1. 


Great Northern.—The right of way dispute with the 
Northern Pacific regarding property at Spokane, Wasb., 
has been settled, and work has been resumed through 
Spokane west of the Seattle, Lake Shore & Eastern 
track. As soon as this grading is finished the line will 
be ready for the track to the crossing of the Columbia 
River. The track-laying will be resumed this week. 


Green Bay. Winona & St. Pan!.—it has not vet 
been decided whether the line from Merrillan to St.Paul 
will be built this year. General Manager Champion and 
Superintendent Seymour have driven over 54 miles of 
the proposed line from Merrillon and Durand, and report 
the cation to be an excellent one. 


Gulf & Ship Island.—T. |. Stewart, of Gulf Port, 
Miss., has made an agreement with James A. Swan, a 
railroad contractor, to repair the roadbed and operate 
the line for the Receiver uatil the court decides the re 
ceivership case, which will probably be done in August. 


Indianapolis, Logansport & Chattunooga.- F. L. 
Patrick, of Columbus, ©0., the promoter of this road, 
stated, in au interview last week, that he had secured 
the right of way, except nine miles, from Indianapolis 
south to Rox kport, Ind., on th Ohio River. The direc 
tors will meet at Indianapolis next week. he says, to 
arrange for the commencement of the work. The grading 
he expects to begin in a month. 


Mason City Terminal,—At an election at Mason City 
on Juiy l2Zathree per cent. tax was voted in aid of the 
construction of this road, which is to extend from Mason 
City north to Manly Junction, la., about 12 miles, to con 
nect with the branch of the Chicago Great Western ter 
minating at that point. It is also proposed to build to 
Forest City. Hamilton Brown, of Fort Dodge, is the 
projector of the road. 


Mexican International,—Track laying on the Du- 
rango extension has been stopped for two weeks on ac 


count of the non arrival of necessary material rhe 
road is now completed to within 40 miles of the city of 
Durango, Mex. The grading outfits are being trans 


ferred as fast as they finish their contracts, to Monclo 
va, where they are given work on the Sierra Mojada ex- 
tension. 


Mexican & Northern Pacific.—The charter for this 
company was filed at Santa Fe. New Mex., July 15, the 
company being organized to complete the 35 miles of 
road from Deming south tothe Mexican boundary line. 
rhe grading for this section was practically finished in 
1800. Some track has been laid south of Deming. 


Mexico, Cuernavaca & Pacific.—Connections have 
been made with the Mexican Central road, near No 
noa!co, just outside Buena Vista, Mex., and construction 
trains are running on the new road Major But man, 
Chief Engineer. has closed a contract for 20.000 ties, 
which are being delivered along the line near the city of 
Mexico. 


Middles*x Valley.— Work on this road is being pushed 
rapidly. The first construction train passed through 
Rushville this week. Haif of the track has been laid 
from Stanley southeast to Naples, N. Y., about 20 miles. 


Milwaukee & Northern.—McIntosh Bros... of Mil 
waukee, who have the contract for the 50-mile exten 
sion trom sear Sagola northwest to Sidnaw, Mich., on 
the Ontonagon & Brule branch, have about 1,000 men 
engaged on the line,and the work is now well under 
way. The sub-contractors are as follows: Cahill & 
Strong, Ferguson Bros., McDougall & Beacom,; John 
Fields, \nde rson & KBrustrom, H. Neal, H. C. Chapman 
and N. Carlson & Co Th » headquarters of McIntosh 
Bros, are at Crystal F: , Mich. 


Missouri, Kansas A ‘Texas.—A new survey has just 
been started for the Houston extension, and three lines 
are to be run east of Boggy Tank to Houston. The work 
is in charge of F. W. Fratt. 


Nashville, Tellico & Charleston.—The route of this 
road, as given in the charter filed in Tennessee last 
week, is as follows: Nashville to Athens, in McMinn 
County, thence through McMinn and Monroe counties 
to the North Carolina state line, at the wosi convenient 
point to connect with the line of railroad to Charleston, 
S CC. James P. McDonald and William Kenefick, of 
Knoxville, Tenn., are among the directors. 


Oshawa.—The town councilof Oshawa, Ont., held a 
special meeting on Monday last, and decided to submit 
the by-law granting $15,000 to this company to a vote of 
the people on Aug. ¥. 


Ottawa, Amprior & Parry Sound.—M. E. Fauquier, 
of foronto, contractor for the 38-mile section bet ween 
Graham's Bay and Amprior, Ont., has arrived in Ottawa. 
The company's engineers are now completing tinal ar 
rangements for the right of way. and as soon as these 


bave been settled the co.tractor will begin work. Mr. 
Fauquier said he would puton all the hands and ma 
chinery necessary to push the contract through by the 


fall, and that owing to the comparatively easy nature of 
the work he would have it completed well within the 
specified time. 


Ottawa & Gatineau Valley.—The Government In 
spector passed over this road from Waketield to Farrel! 
ton, Que., last week and reported favorably. The line is 
now completed for 40 miles north of Hull, opposite 
Ottawa, 


Pan American.—An excursion was made over the 
completed portion of this road on July 13, from Victoria, 
Tex.. to the crossing of the Gaudalupe River, 10 miles 
south of the cown. This section is through an agricul 
tural country growing corn, grain and cotton. The track- 
laving has been suspended, and J.H. Barrett, the con 
tractor, has removed his grading outfit. 


Philadelphia Helt Line, —About 2', miles of this line 
is now built and track laid, the end of track on the north 
being at Bridesburg. The company is endeavoring to 
secure an ordinance to permit it to build a trestle along 
ihe water front of Bridesburg to reach Tacony, its 
northern terminus, Construction is also progressing on 
other sections. The located line is from the Atlantic 
Retinery, on the Schuytkill River, via the Schuylkill and 
Delaware River fronts, to Tacony, with sundry branches, 
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a total length of about miles, allin the city of Phila- 
delphia. This road is intended to connect the various 
lines entering the city, and to open up the river fronts 
and manufacturing districts to all such roads on equal 
terms. In some cases, where the tracks of existing rail 
roads can be used, under traftic contracts or other proper 
agreements, independent tracks for the Belt Line are 
not being built. 


Philad«tphia & Frankford.—At a special meeting 
of the company at 227 South Fourth street, the capital 
of the company was increased from $400,000 to $500,000. 
This increase in the capital was made necessary by the 
extensions of the road that are being made at present in 
the Frankford district, in the northern part of Philadel! 
pbhia. A large force of men has begun work at Crescent- 
ville, where the line connects with the Philadelphia & 
Newtown road. Work will be confined for a time to’an 
18-ft. cut through a ridge a short distance west of the 
Newtown road. 


Philadelphia & Reading.—The work of building the 
connection between Olney and Logan stations, Pa., is 
under contract, and has been commenced on the east 
end at Olney, near Philadelphia. 


Piedmont.—Construction work on this line has been 
stopped for the present, two miles of track having been 
laid this year from Piedmont Junction on the Silver 
Spring & Gulf Road north to Rossville, Fla. The traffic 
at present is entirely phosphate products. Itis intended 
to extend the line five miles further north to the Eagle 
phosphate mines and connecting also with the Florida 
Central & Peninsular. 


Pine Bluff & Eastern.—The articles of incorpora- 
tion for this company were filed in Arkansas this week, 
the capital stock being $800,000. The company is a re- 
organization of the Pine Bluff, Monroe & New Orleans, 
Pine Bluff & Swan Lake and Pine Bluff & White River, 
which operate the line from Pine Bluff southeast to 
Swau Lake, Ark., 33 miles. The road is to be extended 
to Bayou Meta, as already noted, and also in an north 
easterly direction toward St. Charles, Ark., but the ter- 
minus is not definitely decided upon. F. M. Gillette, 3 
Wall street, New York City, is President, and A. V. 
Stafford, of Pine Bluff, is General Manager. 


Portland & Rumford Falls.—The Maine Railroad 
Commissioners will make an examination of the Rum- 
ford Falls extension on July 25 and 26, and as soon as 
their approval is given the new line will be opened 
for regular passenger trains from Gilbertville East to 
Rumford Falls, 15 miles. 


St. Louis & Birm ngham.—The grading south of 
Clifton, Tenn., which was begun several months ago 
along the Tennessee River by a small force of men em- 
ployed by the company, has been temporarily suspended 
and all construction work is now at a standstill. 


St. Louis, Hannibal & Kansas City.—This company 
has completed this year the extension of the St. Louis 
& Hannibal through Ralls County between New London 
and Perry, Mo. The line is about 18 miles long. extend 
ing from a point about 114 miles south of New London, 
southwest to Perry. The company is also building 
three miles of road between Hannibal and Oak Wood, 
Mo , at which point it also connects with the track of St. 
Louts & Hannibal, and this company will operate both 
lines. 


Saltair.—This company filed an amended charter last 
week at Salt Lake City changing the name of the road 
to the Salt Lake & Los Angeles. The road has been 
practically compleved for about 15 miles southwest of 
Salt Lake City to Saltair Beach, but the work has been 
delayed owing to injunctions and suits over the right of 
way. 

Seaboard Air-Line Belt,—The contract for grading 
this belt line to be operated by the Georgia, Carolina 
& Northern, was let last week to the Southern Supply 
Company, of Birmingham, Ala. The new road is to be 
16 miles long, extending from North Decatur, on the 
Georgia, Carolina & Northern, to Howells on the West 
ern & Atlantic, crossing the Richmond & Danville about 
six miles from Atlanta, near Belt Junction. The work 
was begun on July 14 and a large force will be employed, 
the contractors having only 90 days to complete the 
grading, bridges and trestle work. The contractors wi!! 
have about 350,000 cu. yds. of excavation to do, about 35 
per cent. of the work being classified material. The 
maximum grade is 1.2 per cent. on tangents, equated for 
curvature, and the maximum curvature is over five de- 
There are two iron bridges to be built, 125 ft. and 
100 ft., one being a through span and the other a deck 
span. The company has made a traffic agreement with 
the Western & Atlantic by whieh it will run trains over 
the track of that road from Howells into the Union 
Passenyer Station in Atlanta. The engineers in charge 
of the work will be O. L. Cloud, Engineer of Roadway of 
the Georgia, Carolina & Northern, and W. P. Stalraner, 
Resident Engineer. 


Southwestern (Florida).—This company, recently or 
ganized in Florida, will succeed the Western of Florida 
and the Green Cove Springs & Melrose, the latter road 
being 10 miles long, from Green Cove Springs and the 
Western of Florida 24 miles to Melrose, Fla. The new 
company has practically begun the operation of the lin 
between Green Cove Springs and Melrose, which until 
recently has been in a Receiver’s control. Dexter Hun- 
ter, of Jacksonville, Fla., President of former company, 
is President of the new corporation also, 


Tamaroa & Mt. Vernon.—The track laying on this 
extension of the Wabash, Chester & Western will prob- 
ably begin next week and the engineers expect to have 
all the track laid by Sept. 15, At present about 16 miles 
of the grading beuween Tamaroa and Mt. Vernon has 
been completed and 125 construction trains are being 
used on the work; abont 35 per cent. of the trestle work 
has also been finished. The contractors are N. W. Lrish, 
of Carlyle, Ill., and Taylor & Lutz, of Indianapolis, for 
the bridge work and the Phoenix Bridge Co. for the 
iron bridges. The alignm ent of the line is excellent, the 
road being nearly direct between the termini, the only 
deviation being made to avoidahill, The grading is 
rather heavy owing to anadverse grade being reduced 
to a minimum; there are only two fills in the entire 
distance. The maximum curvature, except at stations, 
is two degrees and the maximum grade is less than 1 per 
cent. The line has excellent terminals and connections 
at Mt. Vernon and at Tamaroa,where a junction is made 
with the Wabash, Chester & Western. Robert Moore, 
Laclede Building, St. Louis, is Chief Engineer and 
E. A. Wilder, of Tamaroa, is Resident Engineer. 


Turtle Creek Vatley.—The Pennsylvania has re 


cently placed under contract the Lyons Run Branch, | 


which leaves the main line of this branch at a point 
3.8 miles above the connection with the Pennsylvania at 
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Stewart Station, Pa., and extends up the valley of Lyons 
Run for a distance of about four miles to reach new coal 
openings of the Elkins Coal Co. The Turtle Creek 
Valley road was completed in September, 1891, from a 
point on the Pittsburgh Division of the Pennsylvania at 
Stewart Station tu Murrysville, Westmoreland County, 
Pa., a distance of about six miles. The road is now 
being extended beyond Murrysville, a distance of about 
five miles, to reach new coal openings of the Westmore 
and Coal Co. The work on both of these extensions is very 
light, being principally scraper work, and the gradingis 
now about two-thirds finished. Tracklaying will be com- 
menced about Sept. 1. D. F. Kennan, Philadelphia, is 
the contractor for all the work, including tracklaying. 
There are a number of small girder spans, but no im 
portant bridges on the line of this road. The maximum 
grade on the extension beyond Murrysville is 0.6 per 
cent. and the maximum curvature ll degrees. On the 
Lyons Ruu Brauch the maximum grade is two per cent 

and maximum curvature eight degrees. The officers of 
the company are J. N. Du Barry, President, J. R. M« 

Clure, Secretary and Treasurer, Joseph U. Crawford, 
Chief Engineer, all of Philadelphia. 


Utah, Nevada & California.—A new charter was 
filed in Utah last week consolidating the Utah Com- 
pany with the Nevada section, which has been hereto- 
fore called the Nevada & California. Theline in Nevada 
is 100 miles long, and $1,000 a mile of the capital stock is 
said to have been subscribed and paid in. The proposed 
line is 700 miles long. 


Wilkes-Barre & Eastern,—The building of this road 
east of Wilkes-Barre, Pa., has been stopped by the Phila 
delphia & Reading, which has laid the track across the 
new roadbed and has stationed a force of men to prevent 
the new company removing the rails that have been laid. 


Yakima & Pacific Coast.—Griggs & Huestis, of 
Tacoma, Wash., the contractors for this branch of the 
Northern Pacific, have increased the force working on 
the road this month, and expect to complete the entire 
line by the early fall. The track has been laid to the 
western side of the summit of the mountains in Pacific 
County, 30 miles of track having been laid and the road 
ballasted for the same distance. Col. Huestis says that 
before the grading is done 250,000 or 300,000 cu. yds. of 
earth will have to be removed. The grade from the end 
of the track to South Bend, 28 miles, will be ready for 
the rails in 60 days. 


GENERAL RAILROAD NEWS. 


Addison & Pennsylvania.—This road has been sold 
under foreclosure by Referee C. F. Kingsley, of Bath, N. 
Y., to Thomas C. Platt, William Brookfield and Augus 
tus C. Gurnee, of New York, for $50,000. The road is to 
be made standard gauge and will, with the Sinne 
mahoning Valley, form aconnecting link between the 
Western New York & Pennsylvania at Port Allegany, 
and the Erie at Addison, The line is 46 miles long, and 
extends from Addison to Galeton, N. Y. Frank M. 
Baker is Superintendent. 


Chicago, St. Paul & Kansas City.—At a meeting 
of the stockholders, at Dubuque, la., July 15, the lease 
of the property of this line to the Chicago Great West 
ern was formally ratified. There were 133,569 shares 
voted out of a total of 148,929, 


Chicago & Southeastern (Indian a).—This road has 
again been placed in the control of a receiver, E. | 


Lane, of Lebanon, Ind., securing the appointment. The | 


order was issued on the petition of merchants along the 
line, who stated that the road was not now being op 
erated, and alleged further that the company was bank 
rupt, and unable to operate its line. Trains bave not 
been run for some weeks owing to a strike of employés, 
but it is hoped that the receiver may adjust matters. 


Cincinnati, Hamilton & Dayton.—The special! meet- 
ing called for July 18 to vote on the ratification of the 
lease of the Cincinnati, Jackson & Mackinaw, and toau 
thorize a guarantee of that company’s bonds, has been 
postponed owing to an injunction to prevent the meeting 
obtained by George H afer, a stockholder of the company, 
and President of the Cincinnati, Labanon & Northern. 

Illinois Central.—The income from traffic for the 


eleven months ending May 31, 1892 and 1891, is as fol- 
lows: 


1892. Inc or dec 
Miles operated 2,888 3 
Gross receipts $17,685,935 2 . $1 5.705 
Oper. expen. and taxes. 12,868,623 11,647,439 I. 1,221,184 
Net earn 4,817,312 4,822,791 D. 5.479 


The gross receipts from traffic for the month of June, 
1802, are estimated at $1,500,403; for June, 1891, the re 
ceipts were $1,411,325; the estimated increase being 
$59,078. 


London & Port Stanley.—The lease of this road to 
the Great Western (Grand Trunk) which was made in 
1872, expires Aug. 1. The City of London, Ont., which 
owns the road, will lease it to a company which may 
possibly change it to an electric road or continue to op 
erate it as asteam road. It is about 53 miles long, ex- 
tending from Port Stanley on Lake Erie to London, Ont. 


Long Island Elevated.—The company was formally 
dissolved on its own application this week. [t was in 
corporated June 1886, with a capital of $1,000,000. In 
its petition for voluntary dissolution it stated that it 
had been unable to procure the consent of property own- 
ers or thelocal authorities along its contemplated routes, 
and that since its incorporation another elevated road 
had been built over the principal part of its line. Its only 
indebtedness is $34,000, due the Atlantic Avenue Rail 
road, and its assets are $40,344 in cash. 


Sandy River.—Weston Lewis and J. S. Maxey, of 
Gardiner, Me., have secured a controlling interest in the 
stock of this narrow gauge road, having purchased the 
stock of Frank Jones, Payson Tacker, President Beal 
and others. The new owners will make no change in 
the management of the railroad at present. In buying 
the road they have in view the construction of the rail 
road between Gardiner and Farmington, the charter for 
which was secured at the last session of the Legislature. 
The road is 2 ft. gauge and is 18 miles long, extending 
from Farmington to Phillips, Me., connecting at the 
latter town with the Phillips & Rangeley road; also of a 
2 ft. gauge which is in operation to the Rangeley Lakes. 


Zanesville & Ohio River.—Judge Phillips has ap 
pointed J. Hope Suter, General Manager, as Receiver 
for the road. A suit, brought by the Mercantile Trust 
Co., of New York, to foreclose a mortgage of $2,000,000, 
securing the bonds, has been pending nearly two years, 
with little or no disposition to push it. It isin this case 
that the Receiver was appointed. 
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TRAFFIC. 
Traffic Notes 

The Wheeling & Lake Erie is to run all its main line 
passenger trains into Wheeling, and will run a through 
sleeping car each way between Wheeling and Toledo 
every night. ‘ 

The newspapers say that the low passenger rates be- 
tween Cincinnati and New York, which began with the 
Christian Endeavor Convention, are still kept up. The 
round trip rate as late as July 18 was $13. 

A daily vestibule train has been put on between 
Washington and Chattanooga over the Norfolk & West 
ern and the East Tennessee, Virginia & Georgia, quick- 
ening the time to Chattanooga and Memphis three 
hours. This train will carry the New York and New 
Orleans sleeper, which leaves New York at 5 p. m. 

The Trunk Line Executive Committee has taken action 
looking to the discontinuance of some of the low tariffs by 
which, on freight from the west, Boston rates are made 
applicable toa large number of interior New England 
towns. The Trunk Lines absorb arbitraries on some of 
these rates and this they intend to do as little as pos- 
sible. 

In response to the demand for harvest hands in North 

and Sovth Dakota and Western Minnesota, all the 
roads reaching that territory, with terminals at St. 
Paul, Minneapolis. Winona or La Crosse, have agreed 
to make a one-way rate of $5 a passenger for parties of 
five or more. These rates will be in effect only during 
the first week of August. 
The members of the Inter-State Commerce Commis 
sion, who have been holdingan inquiry at Chicago, heard 
complaints in Omaha on July 19, and went from there to 
Ogden, Utah; Boise City, Idaho, and Los Angeles, Cal. 
The principal complaint at Omaha was concerning the 
rates over the Union Pacific bridge. The complaint 
about illegal rates on corn from Nebraska to Baltimore, 
which was published several months ago, was presented 
tothe commission. 

The Business Men’s Union of Minneapolis has filed a 
complaint with the Interstate Commerce Commission 
allegingthat the Chicago, Milwaukee & St. Paul, the 
Chicago, St. Paul, Minneapolis & Omaha and the Chi- 
cago & Great Western are maintaining the same rates 
on dressed beef as on live stock from Missouri River 
points to Minneapolis. They claim, in the complaint, 
that these rates discriminate in favor of the Missouri 
River packers, against the yards at New Brighton, near 
Minneapolis. 

The following is the demurrage clause prescribed for 
all freight tariffs issued in joint-committee territory: 

Under this tariff when freight is to be loaded by con 
signor or unloaded by consignee, $1 per car per day or 
fraction thereof, for delay beyond 48 hours in loading or 
unloading, will be added to the rates named herein and 
constitute a part of the total charges to be collected by 
the carrier on the property; except, however, when in 
conflict with car-service association or local regulations 
at shipping point or destination, in which case such car- 
service association or local regulations shall prevail. 

Chicago Traffic Matters. 
Cuarcaaco, July 20, 1892. 
There has been considerable cutting of rates by the 
Lake Lines and yesterday the Anchor Line reduced 
sixth class, which takes most of the commodities, from 
17's to 15 cents, to New York. 

The prosecution of the scalpers seems to be subject to 
a great many delays. It is reported that the Burling- 
ton road has abandoned its efforts to punish them, but 
the officers of the World’s Fair Committee announce 
their intention to persevere until convictions are se- 
cured. 

The Columbian passenger committee is considering 
the establishment of a model sicket office at the World’s 
Fair, and members of the committee say that the ques 
tion is about decided in the affirmative. 

People who are posted seem to think that the efforts 
of the Burlington to pick flaws in the Western Traffic 
Association agreement are based not on the rate cutting 
which was perpetrated several months ago, but ona 
question of rates from Nebraska and western points to 
the Atlantic seaboard via Beardstown and the Obio & 
Mississippi. This route is one over which the Burling- 
ton has done a good deal of Eastbound grain business, 
and at rates which the Commissioners probably will not 
approve. 

The round trip passenger rate to New York over the 
New York, Chicago & St. Louis is now $16, the tickets 
being good to return untilSeptember 15. They were is- 
sued for the Chicago Chess Club, but itis said that the 
brokers’ offices have plenty of them. 

The investigation begun by the Interstate Commerce 
Commission last week came to an abrupt end, the officers 
of the Calumet & Blue Island and the other roads which 
form switching tracks for the Illinois Steel Company re- 
fusing to give the desired testimony about the owner- 
ship of stock or to produce the books of the company 
without an order from the Executive Committee. The 
Interstate Commerce Commissioners applied to the 
United States Court here for a compelling order and the 
application is to be heard Sept. 6. President Brinson 
said his road did not pro rate with the long lines, but 
was paid simply a switching charge. About 500,000 cars 
a year are handled by the several roads connected with 
the Steel Works. 

Shipments of all freight except live stock for last week 
from Chicage eastward by al! the roads amounted to 
58,134 tons, against 51,097 for the preceding week, an in- 
crease of 7,047 tons, and against 54,532 tons for the cor- 
responding week last year, an increase of 3,602 tons. 
The tonnage was divided among the several roads as 
follows: Michigan Central, 10,108; Wabash, 3,920; Lake 
Shore, 7,036; Fort Wayne, 5,535; Pittsburgh, Cincinnati, 
Chicago & St. Louis, 6,472; Baltimore & Ohio, 3,129; Chi- 
cago & Grand Trunk, 3,902; New York, Chicago & St. 
Louis, 4,762; Chicago & Erie, 7,621; Cleveland, Cincinna 
ti, Chicago & St. Louis, 5,649. Lake shipments during 
the week amounted to 83,401 tons, against 73,475 for the 
week preceding, an increase of 9,926 tons. 

The Chicago & Northwestern has applied to the Western 
Traftic Association for authority to reduce rates from 
all lumber points in the Northwest on account of the re 
duction ordered from Eau Claire by the Interstate Com- 
merce Commission. 

A local paper reports Commissioner Veazey as saying: 
Our investigations generally show that four-fifths of the 
allegations are groundless. The railroads are observing 
the law more closely now than they are given credit for. 
Recently we ran down the charges made by one of the 
Chicago papers that the roads all over the country ~vere 
engaged in a general violation of the law. Wespentan 

|entire week in New Yorkin probing the charges, and 
| found almost all of them to be without foundation. 
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JOHN CALDWELL, w. W. CARD, 
President, Su Treasurer, Secretary, 


THE AIR BRAKE COMPANY 


PITTSBURGH, PA. U. S. A, 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 


H, H, WESTINGHOUSE, 
Genera! Manager, 


GEO. WESTINGHOUSE, JR.,, T. W. WELSH, 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes.(with plain brakes) 252,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress made 
in the application of the Automatic Brake to freight cars since its inception 


Year. No. per year. Grand (ota... 


1881 105 =! 105 
1882 1,085 & 1,190 
1883 4,966 a” 6,156 
1884 21,207 
1885 31,617 
1886 40,563 
1890 eee 154.107 
1891 39,061 193,168 


193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freigit Car Equipment of this country. 


Cc. C. HIGHAM, General Supt. 


E. L. ADREON, Manager, JOHN B, GRAY, Agent. 


THE 


AMERICAN BRAKE company. 


CHICAGO OFFICE, 


GRAND PACIFIC HOTEL. 


NEW YORK OFFICE, 


160 Broadway, JOHN B. GRAY, Agent. 


THE WESTINGHOUSE AIR BRAKE CO, Lessee, 


MANUFACTURERS OF 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 


Standard Outside Equalized Pressure Brake, for two or more pairs of Drivers furnished to operate with either STEAM AIR or VACUUM. 
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THE “STANDARD” NUT LOCK 


This nut lock is presented on its merits as the best and cheapest device for securing 
track joints. 

lt is a torsional loop mate of good quality of tempered spri’g_ steel, having horizon 
tally inclined foot pieces, which are curved inward, thereby gr¢ atly increasing the spring 
resistance and acting simultaneously; rests upon the base of angle bar, or underlying 
rail base in case of fish plate, preventing the loop portion from rotating and hammering 
down thread of bolt. 

The nut lock for % bolt made of 4 in. square steel, standard pattern, yields a tension 
of 4,300 Ibs. on the bolt, which is sufficient to reduce the wear of the bearing surfaces of 
the angle bars on the rails, imparting, as it does, a uniform bearing the entire length of 
the bar. 

The “Standard’ Nut Lock has sufficient elasticity to maintain a tight joint,which 
cannot be truthfully said of many light weight single coil washers. 

‘he ‘‘ Standard’ Nut Lock is, in its superficial form, similar to an annular coil 
twisted out of plain, ¢. e., the curved shoulders or ends of the loop proper are spread in 
the usual manner of spring coils, at which bearing points the locking friction is equal to 
that of the best single coil washer, and added to this it is terminated in inwardly curved 
extensions, which must apparently furnish additional short leverage spring force of a 
torsional character. 

Distinctive Merits of the “Stanaara’ Nut Lock, Condensed: 
Fix edness of position—cannot rotate and hammer down threads of bolt. 
- Cannot get one end ‘nto elongated slot of angle-bar. 
Manutactured under D. O. Ward’s Patents by the Unlike any perma tly placed, double washer, the Standard is interchangeable 


regardless of distance bet ween bolts. 


Cannot be put on wrong side out, as the outward projection of the foot pieces would 
STANDARD NUT LOCK CO.,, 


Has more spring power directly under the nut than any two ordinary coil nut locks. 
Being fixed in position, it offers double the locking friction of nut locks, which when 


NOS. 236-248 BANK ST., NEWARK, N. J. in their dead ‘set’ condition turn back with nut by the vibrative effect of passing train. 
4 ’ The “ Standard "’ Nut Lock embodies the old principle of spring power improved by 
SAMPLES FREE. 


overcoming the objection to the double washer or nut lock, and covering the wea 
points of the single coil washer. 


THE STANDARD COMBINATION TIE PLATE AND BRACE 


POSSESSES THE FOLLOWING MERITS 


1. It prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tie. 
2. It prevents the rails from spreading or canting over and wearing one side only. 
3. The combination of the brace and plate obviates the necessity of spiking the rail and brace se parately, thereby saving two spikes and securing the service of 
the inside spike for holding the rail; it also prevents the rail from working up and down, and laterally, thus making it ‘impossible to wear the neck of the spike. 
The plate and brace being made of malleable iron, is practically indestructible, 
The tie plate and brace is especially useful for curves and guard r: 1ils, and also on bridges, whether the rail is laid on ties or on stringers. <A tie plate without a 
nrace will not save the head of the spike. A brace without a tie plate will not save the tie, and in a short time the rail will wear into the tie. 


P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


simple. | THE NAAT IONAL LOCK WASHER)... 


Easilv THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 


A trial is re- 
For Use on All Kinds and quested. 


Classes of Work. 


Avoplied. | Sixty Millions in Use in 
Very Railroad Track. 


Samples tree of 


Effective. THE NATIONAL LOCK WASHER CO, Newark, N. J. expense. 


THE MANUFACTURING CO. 


EDWIN W. HINE, President. L. L. STURGES, Secretary and Treasurer. . A. HARVEY, Vice-President. 


THE AMERICAN “HARVEY RIBBED” NUT LOCK. 


A Resilient Spiral Spring Washer with Ratchet-Shaped Teeth. 


This is a positive lock, with spring temper, and will not cut thread of nut or bolt. 


& 15 RAILROAD PLACE, NEWARK, NW. J. 


CORRESPONDENCE AND ORDERS SOLICITED. SAMPLES FURNISHED FREE ON APPLICATION 
AND SENT TO ANY ADDRESS. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


1 J These Nut Locks have been adopted by the New England Road-Masters 


Patented. 


in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


| Sample lots furnished for trial, free of expense, by forwarding the distance 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN. 


—— 
Patentees and Sole Mfrs., SCHUYLKILL FALLS, Philadelphia, P 


THE PANCOAST PATENT 


PASSENGER QAR VENTILATORS, 


United States Railroads Strong Exhausts from the Impinge of the Outside Air, 
St. Fant, and ABSOLUTELY ANTI-INGRESS. 


neapolis & Omaha. 


Nut Lock, 


Single 


KE. G. KENLY, General Manager. EUGENE CARRINGTON, 
STORED HEAT IN EARTHENWARE TUBES. 


MORTON SAFETY HEATING COMPANY, 


BEINC USED ON THE FOLLOWINC ROADS: 


Gen. Supt. | 


Canadian Railroads : 


Entercolonial. Norfolk & Western, 


Richmond, Frederiene-| UW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC, 


burg & Potomac. 


Grand Trunk. 


Guaranteed to EXHAUST MORE THAN ANY OTHER Auto- 
This system of heating is now in successful t the GRAND TRUNK i IN i } i ¥ 
BOL R OMAHA. CANADA. NORFO ce Ww EST ERN, CHICAGO, ST. “PAU L, matic Car Ventilators, and to Be PERFECTLY STORM 
-ICHMOND, FREDERICKSBURG & POTOMAC, and ROAN- 
OKE & SALEM ROADS, of the UNITED STATES —— AND DIRT-PROOF 
ON® HEATING in the Coldest’ Climate keeps a train thoroughly comfortable for two 
hours, and a pressure of steam afterward, of five minutes in each hour, is sufficient to main- 


tain a uniform temperature of 70 degrees. No overheating and no cold cars. In case of acci- 
dent there is absolutely NO DANGER OF FIRE, or injury from SCALDING, by escape of 


steam. 
showing winver tests and references. For full particulars of Cc A Vv = N | L A y Oo C a 


MORTON SAFETY HEATING Cco., 
N. ¥- Offices Aldrich Court, 45 Broadway, | Baltimore Office : 106 Saratoga Street, 8S. W. Cor, Twelfth & Ohestnut Sts., Philadelphia, Pa, 
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CAR PLUS 


SOPER, Prestoen ROB'T ANDREWS, Vicé-Presipent 


Oldest, Largest and Most 
Complete Plush Mill in 
the Country. 


Samples and Prices on Application to 


D. GOFF & SONS, 
RHODE alSLAND. 


H. HOWARD, Ss AR W. R. THOMAS, Treasures 


THE - LIGHTING - SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
iN USE ON OVER 40,000 CARS IN EVROPE AND AMERICA 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 


IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THIS SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FOR LIGHTING BUO'’S 


Gar Heating and Lighting Co., 


160 BROADWAY, NEW YORK. 


R. M. DIXON, Encineer 


THE - HEATING - SYSTEMS. 


HOT Wea. eR CIRCULATION AND DIRECT STEAM WITdA 
REGULATING DEVICES. 
REL/ABLE AND UNIFORM HEAT 
ECONOMICAL AND RAPID C*-RCULATION, 
GIBBS’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHT. 


cHicaGoao,; 
200 PHENIx BLDc. 


CONSOLIDATED 


McElroy, Sewall, Westinghouse and other Patents. Coaticook, P. Q. 


CATALOCUES UPON APPLICATION. COMMINGLER, 
Special Appliances and Extra Strong Fittings of Every Kind, DRUM 


AUTOMATIC CONTROL OF HEAT. 


CAR-HEATING CO. 


ALBANYW,N.Y. 
936 BROADWAY. 
New York City, 
115 Broaoway. 


STEAM COUPLERS 


FIRE PROOF 
HEATERS. 


DIRECT STEAM 
SYSTEMS, 


THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING 


The Greatest Light of the Age. Extensively Used by the Pennsylvania Railroad and the Pallman Palace Car Company. 


AIR TANK. 


GENERAL ARRANGEMENT OF PARTS OF LIGHTING SYSTEM ON CAR 
lt cannot feil to attract the attention of practical railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy, Each 
‘amp gives 100 candle-power illumination. One hundred hours’ continuous service from one charging of the carburetor. 


THE; RAILROAD LIGHTING & MFG. COMPANY. Office, 700 and 701 Girard Building, Philadelphia, Pa., U.S. A. 


GOLD CAR HEATING COMPANY 


AEW VORK ADDREESS; N. E. Corner Frankfort and Cliff Sts. CHICAGO OFFICE: 652 The Rookery, HE. H. GOLD, HRepresentative. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM 
Gold’s INTERCHANGEABLE, with Soy Relief Trap. 

‘ UNIVERSAL, to couple with SEWEL. 

WESTINGHOUSE TYPE, “ GIBBS, 


ne We own the Sole Rights under United States Patent« to put Traps on Steam Couplings. 


Send for Catalogue, etc. 


LWAY. 


15 CORTLANDT. 
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TH EK ARE PREPARED TO BUILD 


MANUFACTURERS OF 


Steel Car and ° 
FREIGHT CARS AND Freight Cars. 
LOCOMOTIVE BOILER TUBES, eir repair plant is equipp 


WROUGHT IRON PIPE OF SUPERIOR QUALITY. 


PHILADELPHIA, PA. REPAIRING FREIGHT CARS 


For Railway and Private Companies. 


modern appliances for 


i Special facilities for making all kinds of Car and Railway Forgings. 
BLOOMSBUR WZ. CARS FOR EXPORT 
YZ CONTRACTOR'S ROTARY | INQU IRTES SOLICITED. * DELIVERY UNSURPASSED 
T. W. Harvey, Pres. J. D. McIuwatn, 
Stee DUMP CARS. E. E. KAUFMAN, Sec. and Treas. Gen’! Superintendent. 
OFFICE 


WORKS: HARVEY, ILL., 


825 The Rookery, Chicago. At Crossivg Ill, Cent. and C. & G 


DELAWARE CAR WORKS. 


om | JACKSON & SHARP COMPANY. 
GMLULKAAD. | Manufacturers of Passenger, Sleeping, Qity, Baggage and Freignt Oars. 


J HLOCKARD. WILMINGTON, DEL. 
R.W.OSWALD. Bloomsbure oi Cable address “Jackson.” ecial attention given to Sectional Work for 


SOUTHERN & PACIFIC REFRIGERATOR CAR CO. 


CRITT. A. COX, President. 


B.D. LEACH, Secy.-. and Treas. 


BUILDER OF THE GENERAL OFFICES: 


SOUTHERN & PACIFIC 4 SUITE 1307, 
STANDARD REFRIGERATOR CAR. CHAMBER OF COMMERCE, 


The best Refrigerator Car now in use for Shippers of Dressed 
Meats, Fruits, Dairy Products and Brewers. 


G. BRILL co 


PHILADELPHIA. 


BUILDERS OF 


Railway and Tramway Cars 


THE ENSIGN MANUFACTURING COMPANY, . | CANDA MANIFACTURING COMPANY, 


FREIGHT SERVICE. OF THE HICHEST QUALITY ONLY. 


CORRESPONDENCE SOLICITED. 


Chilled Car Wheels of the Highest Grade only. Azales, Iron CAR SHOPS IN COURSE OF ERECTION. 

and Brass Castings. Capacity: 20 Cars and . eaeds 

400 Car Wheels Daily. , 
= OFFICES, No. || PINE STREET, NEW YORK CITY. 

We respectfully solicit your inquiries and specifications. 

CANDA, President. ©. J. CANDA, Vice-President. J, W, SAVIN, Gen. Agent WORKS AT CARTERET, N. J. 
WwW YorReE. 
PINE ox , NB oO CHARLES J. CANDA President. FERDIN AND E, CANDA, 
E. ENSIGN, Secretary and Treasurer. FM OFA CAND: A, Treasurer. JOHN W. SAVIN ice-Presidents 
) ( DSUN, Secretary. ELY ENSIG N. 
HUNTINGTON, WEST VIRGINIA. 


YOUNGSTOWN CAR MFG. CO| ‘“etth Baltimore Car Works 


BALTIMORE, MD.. 
~; > M4 BUILDERS OF RAILROAD FREIGHT C 
Youngstown, Ohio. ARS 


RAILROAD FREIGHT GARS 


Freight Cars of All Kinds. 


Capacity, 20 CARS PER DAY. ERIE, PA. 


DENKER, Vice-President & Gen. Man. CHARLES CAR COR? HOWARD, Asst. Gon. Man. 
a OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARs, 


L. E. COCHRAN, Prest. B. F. BOYD, Sec’y and Treas. 
ANDREW MILLIKEN, Gen. Man. 


FIRst 
ror UM 


Box Cars, Refrigerator, /BEST Box Cant 
Stock Cars, Excursion and 4 CHICAGO EXposmon ON 
Ore Cars, Caboose Cars, 1888 
Coal Cars, Hand, Push and 
Logging Cars, Castings and 


m= Warehouse Trucks, 
ST. CHARLES. MO. 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all descriptions of Railway Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, and 
have on hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’consumption. Spectal facilities for furnishing Sectional Work for Exportaticn, 
DAILY CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM NEW YORK OR BOSTON, 


& trees. NEW WORKS BUILT 1872. P. O. ADDRESS, GRICHTWOOD, MASS, 
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Licensees of the CONSOLIDATED BRAKE SHOE CO., 
FOR OHIO AND WESTERN STATES: THE CONGDON BRAKE SHOE CO., Monadnock Building, Chicago, III. 
FOR OHIO AND EASTERN STATES: (CONGDON SHOES) RAMAPO WHEEL & FOUNDRY CO., Ramapo, New York. 
FOR OHIO AND EASTERN STATES: (FLANGE SHOES) RAMAPO IRON WORKS, Hillburn, New York. 
FOR SOUTHERN STATES: THE ROSS-MEEHAN BRAKE SHOE FOUNDRY CO., Chattanooga, Tenn. 


Shoes should be ordered in accordance with the above allotment of territory. 


“=< THE LEADING CAR SEAT OF THE TIMES. 


seat. 


The following Popular Trains are furnished in whole or in part with our Superb Seating: 


“Gilt Fdge Limited.” SPECIFY ONLY ee Flying Statesman.” 
* Colonial Express” (Royal White Line). “New York and Chicago Limited. 


“Empire State Express.” 46 55 “ Chicago and St. Paul Limited.’ 

“ Fast Flying Virginian. «“ New Orleans and Chicago Limited 
“ Royal Blue Line. “Columbian Limited.” 

= Diamond Special.” “ Chicago and Nashville Limited.” 


“Golden Gate Special.’ 
Red Express. T 
“ Royal Reading Route. Ss A — “ Washington and Southwestern Limited.’ 


“THE HALE & KILBURN MFC. CO., 


THE VERTICAL PLANE OENTLEMEN The Jackson & Woodin Co., 


PA. 


‘REIGHT CARS, CAR WHEELS, CAST IRON WaTER 
AND GAS PIPE, CASTINGS AND FORGINGS. 


C. R. Wooprn, Prest. C. H. ZEHNDER, Vice Pres, and Gen]. Manager. 
Wm. F. Lowry Treas. Frep. H. Eaton, Secretary H,. F. GLENN, Genl. Supt. 


RAILWAY and MINE CARS. 


lee Works and office on main line Pennsylvania and Philadelphia & Reading 
ME Gl Railroads. Arthur King, Prop., Middletown, Pa. 


Enable railway cars to be started with but one-tenth the power required 


with ordinary 
prasses, Thirty (30) per cent. coal saving realized with trains of four or more cars 


Jo yurnal 
heating entirely done away with by removing the 


cause. of lubric ation “tically 
nothing, and eve ary bearing guaranteed to yield 200,000 miles ervice. Great economy and 
Chilled Iron Car GELS, | secures 


THE MENEELY BEARING COMPANY, West Trov N.Y. 


“THE SURVIVAL OF THE FITTEST.” 
\ulomatic Interchangeable Car Coupling Company,’ yay Dgpston Cushioned Gar Coupling Co 


Automatic Self- ry and and Self-Adjusting. Insures 
Safety to ne. Independent Double-Acting Gravity Lock, 
ome hasan No Slack Required to Uncouple. 


Capacity, 350 WHEELS PER DAY. ERIE, PA. 


[ron, 
WITH 


Stee/ Knuckle. 


Simplest, 


Also the Van Dorston Single, Double and Triple-Acting Cushioned Draught 
Best Gear. Seventy-five per cent. reduction in shocks on the part of the couplers and car 
; bodies, and consequent great economy in repairs. Increase in yard room of from 12 to 


116 South Clinton St. Chicago I, (Home Office, San Fraucisco, Cal.) ARD H, JOHNSTON 
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(DOWLING TYPE.) 


Drawhead, — Iron; Kunekle, Pressed Steel; Pin, Drop Forged * 


New York Office : Chicago Office : 
120 BROADWAY, 941 ROOKERY 


St. Louis Office : 
319 COMMERCIAL BUILDING. 


Gould 
Coupler Co. 


Coupling 


ul 


Buffalo Office and Works, 


AUSTIN ST. 


Links and Pins. 


AOOH JO ul peasy 


‘sgjdnog sssuvssedg 


Gould Continuous 
Platform and Buffer. 
Gould Yestibule. 


Locomotive and Car Axles, 


‘With. Chain Attachment for ee the Knuckle WHEN 
REQUIRED. 


THE STANDARD CAR COUPLING CO., 


New York Office, 45 Broadway. Chicago Office, 1018 The Rookery. 


ALEXANDER, President. M. A, KILVERT, Sec’y. | 
. McCORD, Vice-President. H, O. NOURSE, Gen’! Agent. D. On D, Treas, — 
Dp EFL; as. = 
S 


RAILWAY SUPPLY CO. 


The DREXEL JOURNAL BOX LID DREXEL COUPLES. 


of Pressed Steel with a Central Bearing Spring. Cost of maintenance reduced to . : = 
minimum with maximum efficiency. is from 
The Rookery; -~ - - CEIICAGO. of the car. raw Dar canno 


Eastetn Office: COLUMBIA BUILDING. NEW YORK. fall on track in case of pull out. 


ST. LOUIS STEEL 


FREIGHT, PASSENGER 


AND 


ST. LOUIS CAR COUPLE TENSILE STRENGTH Test) 139,640. DROP TEST, 


ST. LOUIS, 700 lbs. hammer dropped {8 ft. 22 times failed to break the knuckle 

Direct drop of full sized pin makes a double lock formed by draw bar at “C” and 

wM. Fis Equally strong if pivot pin “A is lost. Should be lost, use any link- 
no chains being required. The strongest Knuckle and ywn. Cannot be 
junlocked by any jolt of the cars, Couples with all M. C. B. ty . The locking pin 
THE POOLE Y CAR COUPLER. drops behind the step on rear of Knuckle “ K,’ —- kee is the i te always open 
qua when cars are separated. Removing the pivot pins, 33 loaded gondola cars were drawn 
: from Paterson, N. J., to West End (18 miles), the pull bei ng « tr ome yn the DOUBLE 

| | | LOCK, 


| The drawbar is Malleable Iron. The Knuckle Pivot and Locking Pins steel. 


THE SMILLIE COUPLER & MFG. CO., 


52 Broadway, New York. Works, 91 Clay St. Newark, N. J 


TROJAN CAR COUPLER. 


B. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 


Positively Automatic. 
COMPLYING FULLY Wir ALL BEQUIBEMENTS OF THE LAW. 
SIMPLE STRONG. EFFECTIVE 


PRATT & LETCHWORTH, ™Anuracturers, BUFFALO, N. Y. 


EVERY SPRING GUARANTEED. 


SEND FOR ILLUSIRATED CIRCULAR. 


IMPROVED ENGINE SPRINGS 


The knue ule may be thrown open for coupling by the hand-rod at the side of the car, rend 
| ering it unnec sar} y for tre alaaten to go between the cars to open the knuckle, The action is 
| Positive, and ne ot sndent on eprings or gravity. 

The lock t ing of four square inches on the knuckle. 


PHILADELPHIA, | "THE TROJAN OAR COUPLER 60., 


945 Rookery, Chicago, IIl. Southern Hotel, St, Louis, | stows York Office, I! Pine street. TROY, N. Y. 


LERS 


Hinson C0, 
518 Rookery, Chicage, 
31 & 33 Bway 


FREIGHT, 
TENDER. 


c. B. Standard ANNADN 
Automatic Freight Car Coupler. . 
of 
il 
| 


AW. ME Conway. | 


® PRESIDENT.©® 


— 


Agents &Manafacturers For 
ASP 


THE BUCKEYE COUPLER. 


W. F. GOODSPEED, President. R. M. ROWND, Vice-President. S. P. PEABODY, Secretary and Treasurer. 


Sold with a GUARANTEE 
to Stand the Proposed 
M. C. B. Drop and 


Pulling Tests. 


Master Car Builders’ Standard in everyfparticu- 
lar. Combines the greatest obtainable strength 
and simplicity. Only Three Parts. Positive acting 
gravity lock and positive mechanical opening of 
knuckle, Absolute Central draft. Same movement [gate mm 


that raises the lock throws open the knuckle. 


Adopted as Standard by Several 
Leading Railroads After Severe 
Tests and Long Trials. 


THE BUCKEYE AUTOMATIC CAR COUPLER CO., Columbus, Ohio. 


JOHNSTON CAR COUPLING COMPANY 


E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 


alll 


204 WALNUT PLACE, PHILADELPHIA, PA. 


Lites, Simplest and Least Expensive Coupler in the Market, 


a WEIGHT 180 POUNDS. 


«MEETS ALL THE REQUIREMENTS OF THE M. C. B. LINES AND TESTS. 
Mea LOCKING DEVICE SIMPLE, DURABLE AND EFFECTIVE 


It Has but Four Parts and Cannot Be Opened by Accident, 


KNUCKLE OPENS AUTOMATICALLY. 


< 
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‘THE BALTIMORE CAR WHEEL COMPANY 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES. 


CAPACITY, 400 WHEELS PER DAY. 
W. S. G. BAKER, President and Treasurer. 


J. PAUL BAKER, Secretary. OFFICE AND WORKS: Fulton Junction, Baltimore, Md. 
w.y.ALLEN PAPER CAR WHEEL LOBDELL CAR WHEEL WILMINGTON, DEL. 
General Office, Chicago. Ill. New York Office, 31 and 33 Broadway. 
}. H. ANTES, President. J. W. DOANE, Treasurer | D ble Pi te, Also 
Single Pinte OPEN AND 


AN Solid Plate 
‘Hollow Spoke STREET CAR 
WHEELS WHEELS 


4 | Broad and Nar- 
row-Qauge Cars 
| Engines andTen- 
ders. on Axles, 
CAPACITY, 500 WHEELS PER DAY. 


TAYLORIRON & STEELCO. 


Successors To ‘‘ THE TAYLOR IRON WORKS,” 
HIGH BRIDGE, NEW JERSEY, on line of C. R. R. of N. J. 


New YorK Orrice: Room 505 Centra AND West Sts. 


Either im the 
Rough or Fitted 


O17} 


——MANUFACTURERS OF—— 


STEEL- TIRED WHEELS | Steel Tired Car Wheels, Chilled Iron Car Wheels, Car and 


DICKSON CAR WHEEL GO., Locomotive Axles, Iron and Steel Forgings. 


Manufacturers of all Sizes of ENGINE, TENDER and PITTSBURGH FORGE AND IRON COMPANY 
CA Ee WW CALVIN WELLS, Pres. & Treas. MANUFACTURERS OF F. E. RICHARDSON, Secy 


In either the COMLMION or 


BARR PATENT CONTRACTING CHILL, 


from TEXAS CAR-W4HEEL IRON. All wheels subject to M. C. B. drorv 
test, ** BBA °° wheels are.ground smooth and true, and the 33-inch 
guaranteed to rin 70,000 miles 


ANNUAL CAPACITY, 50,000 WHEELS. 
Office and works, = TEX. 


MEROHANT TRON. 


Uraw-Bars, Links and Pins, Follower P'a Railroad Arch Bars, Splice 
Track Rolte- rider Roda Plaip or Upset Kr All Sigaa, 


TH E KRU PE SYSTE M Office : “€, Street, near Penn Avenue, Pittsburgh. Pa. 


THE 


Standard 
Steel Works, 


MANUFACTURERS OF 


Locomotive and Car-Wheel 


TIRES. 


BY 
REPRESENTED OFFICE: 220 SOUTH FOURTH ST. 


THOMAS PROSSER, & SON 
15 Gold Street, LATROBE STEEL WORKS 


MANUFACTURERS OF 


CUSHION CAR WHEEL if R 


AMERICAN STANDARD 


STEEL-TIRED WHEELS 


CAST-STEEL WORKS 
Of FRIED. KRUPP, Essen, Germany. 


& FOR LOCOMOTIVE AND CAR WHEELS. 
: . Works and Main Office, Latrobe, Pa. 
S g Branch Office, 251 8. 4th St., Philadelphia 
Simplicity. 
Durability. | 
Economy: 
Elasticity- 
Safety. 
Noiseless. 
For Coaches, Locomotives and Tender Trucks on Elevateu, siiecuric and Street Railroads, 


‘wo pieces only. Centre never remo-ed from axie. ‘Tire renewed inany shop. Cushion 
absorbs all vibrations or undue stress ani thrusis. One-half more mileage than any other 


wheel made, 
SEND FOR CIRCULAR. 
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FRANK S. LAYNG, CHAIRMAN. Cc. R. KEARNS, SECRETARY aNd TREAS 


PICKERING SPRING CO., Limited 


MANUFACTURERS OF 


Railway Springs of Every Description 


PHOENIX BUILDING, CHICAGO 


THE WASHBURN CAR- WHEEL COMPANY HE JERSEY CITY WHEEL FOUNDRY AND MACHINE WORKS J 


HARTFORD, CONN. 


CRUCIBLE 
STEEL-TIRED WHEELS, 


} For Parlor and Sleeping Cars, 
Passenger Coaches, Locomo- 
tive and Tender Trucks. 


CAST-IRON CENTRES 


WELDED Tu 
Hammered & Rolled Crucible Stee! Tires. 


THE CAYUTA WHEEL AND FOUNDRY CO gf@ 
AND SAYRE STEAM FORCE 


MANUFACTURERS OF 


HIGH GRADE CHILLED CAR WHEELS. 
THE BUDA FOUNDRY & MFG. CO 


XN 


MANUFACTURERS OF 


Wood-Wheel Hand and Push 


CARS 
WITH ROLLED STEEL TIRE. 


RAILWAY SUPPLIES 
Switch Stands, Switch Fixtures, 
Head Chairs, General Foundry 


| 


AND 
MACHINE WORK 


== General Offce & 
HARVEY, 

COOK CoO., Til, 
CHICAGO OFFICE: 
Fz Room 607, 


AND 


| DARD ARLE THE SOLID STHET, CO 
ALLIANCE, OHIO. 


LOCOMOTIVE CASTINGS, SUCH AS 
DRIVING BOXES, CROSS HEADS, ROCKER 
SHAFTS, PISTONS, FOLLOWERS, etc. 


PHAKE SHOES. CAR COTPLFRS, DRAW-BARS. ETC. 


ROYAL 


(FIRE) 


1 NSURANCE COMPANY 


Of Liverpool, England. 


For Locomotives, Tenders, Passenger and Freight Cars. 
RAILROAD CASTINGS AND HEAVY FORGINGS. 
HOWARD ELMER, Pres. F. E, LYFORD Treas. M.C. CHAPMAN, Supt. | 
SAYRH PA. 


The Coming Joint for Steam Railroads, 


ELECTRIC and CABLE STREET RAILWAYS. 


IN ESSPUL, USE ON 48 ROADS. 


By its use the rail is made as | 


COLUMNS 


JOHN N, POAGE, | 
—aND— CINCINNATI, 0., 
A ESTABLISHED 1845, 

| 


HEAD OFFICE WETROPOLITAN DISTRICT 


‘No, 50 Wall St., New York, 


TRUSTEES 


| sacon D. VERMILYR. HENRY PAKISH 
OSGOOD WELSH. 


TANK VALVES. 


strong at the joint as it is atthe 
centre of the rail as it lies in 


F, Mana zer. 
HENS 1AW, A«t. Manace- 


track. 


It is simple and easily applied, 


and has always given satisfac- 


and cheaper in the long run 
than the angle bar. 


It will increase the life of the 


CONTINUOUS RAIL JOINT COMPANY OF AMERICA 


Broad and Market Sts., Newark, N. J. Ue YM YY 


THE HINCKLEY BRAKESLACK ADI USTER 


Simple. Compact. Ejjective. 


Piston of Air Brake Cylinder is automatically kept at 
any desired uniform stroke, resulting in full, effective piston 


pressure at all times. 


ONE ADJUSTER PER CAR. 


Uniformly applicable to any form of brake rigging, Passenger or Freight, whether 
brakebeams are outside or inside hung, etc., etc. 


Illustrated Catalogue, with recoids of performance in service, upon application. 


THE HINCKLEY BRAKE COMPANY trenton, new Jersey. 
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THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: NEW YORK OFFICE: 


Room 320, Home Insurance Office, 205 La Salle Street. Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


BARNUM & RICHARDSON. MFC. Co.., 
Office, 64 South Jefferson St, CHICAGO, /LL 


—MANUFACTURERS OF- 


LOCOMOTIVE, 
PASSENGER, 
FREIGHT 


-AND-—- 


STREET CAR WHEELS, 


IN THE 


Bar Contracting Chills. 


Salisbury Charcoal Pig Iron, 
Street Railway Curves, 
Crossings, Frogs and 
Switches 


Machinery and Heavy Castings 
of all a b N heels are 
made perfe lindr ur rm 
in chill, are une 


RAMAPO IRON ‘WORKS 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT 


Automatic Stand, Showing 
Position of Parts while 
being Thrown Au- 
tomatically by 
Train. 


Automatic Stand, Showing Position 
gof Parts white being Thrown 


by Hana = 
RAMAPO wYOEKEHD FROG.’ 


MANUFACTURE 


CHILLED IRON CAR WHEELS |Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 
Bs wie: BOLTED--WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
@ Drawing Room and Sleeping Coaches, Lo- AND INTERCHANCEABLE HUB. 


comotives, Tenders and Passenger 
and Freight Cars. 


Congdon Brake Shoe. Raoul Journal Box, 


BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 
AND WEDCE-SHAPED RETAININC RINC. 


Both of these Wheels can be Ke-tired in any Ordinary Machine Shop 


OFFICE AND WORKS, RAMAPO, N.Y 


M 
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DON’T MAKE MISTAKES, 


but pajronize the Electric Lighted, Steam 
Heated Vestibuled Trains of the 


Chicago, Milwankee & St, Paul Railway. 


OVER 7,000 MILES 


Of steel track in Illinois, lowa, 
Wisconsin, Michigan, Minnesota, | 


penetrates the Ayricultural, Mining | 


WEST «« NORTHWEST 


Line embraces Sumptuous Dining 
Cars, New Wagner and Pullman 


rhrough cars between Chicago and Portland 


EX | Running direct between Chicago, 
olo., Via Omaha and the B. & M. KR. R. For | and Omaha connecting for 

Gen’! Pass'r Ag’t, | and all! Pacific Coast Points 


ONLY LINE TO THE BLACK HILLS, 


For Tickets, Rates, maps, Tix Yahies and | 
Mee 


CENTRAL 


| address be Ge Passenger Chicago tl 


| General Man. Trafic Man. G.P.&F.A. 


Limited Trains 


—LEAVE-— 


Nebraska, Dakota and Wyoming, | 
and Commercial Centres of gthe' 


The Unrivaled Equipment of the | 


| full information apply tc ao Ticke Agentor | 


J. M. WHITMAN, H, 0.WICKER, W. A. THRALL, | 


“SPRINGFIELD LINE” ee vox 


SOLID TRAINS 


—BETW EEN— 


NEW YORK + CHICAGO, 


Via Chantangua Lake or Niagara Falls. 


An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 
Cleveland, Cincinnati and Chicago. 


1. ROBERTS, Gen’! Pass. Agt. 
om Short and Direct Through Car Line 
a3 CINCINNATI, INDIANAPOLIS AND CHICAGO. 


Private C ompartment Buffet Sleeping Cars, Standard Wagner Palace Sleeping Cars and 
Elegant Reclining Chair Cars on Night Trains; Luxurious Parlor and Cafe Dining Cars on Day 
rains. 


ieepers, Supurb day Coaches and THR SOUTHWESTERN LIMITED, 


FAST VESTIBULED THAINS © 


FROM ST. LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 


ls the finest train in America, and provides the best and quickest service ever offered between 

the East and the West, landing passengers in the heart of New York City without ferry trans- 

fer. 

OSCAR G, MURRAY, Traffic Manager, D. B. MARTIN, Gen, Pass. Agt., 
CINCINNATL 


CHICACO &* ALTON RAILROAD. 


Ladies Palace Day Cars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Cars, 
and Palace Dining Cars. 
PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Class Between 
CHICAGO AND DENVER 
CHICAGO AND ST. LOUIS, and ST. LOUIS AND KANSAS CITY. 
eer Pullman Palace Sleeping Car, Palace Dining Car, and 


Free Palace Reclining Chair Car Line. 


JAMES CHARLTON, General Passenger and Ticket Agent, 
Dearborn Street, Corner Adams Street. CHICAGO, ILL 


‘BOSTON and NEW NEW YORK CENTRAL & HUDSON RIVER R.R. 


between CHICAGO and | — 
New York. Boston and the East. | 


| 12:00 NOON, DUE 5:40 P. M. 


| -ONLY— 
NEW YORK & NEW ENGLAND Hours and 40 Minutes. 


New York . and and Boston 


Leave either city....... 12:00 m *3:00 p. ~y | and two drawing room cars. 
Arrive at termini...... 6:30p.m, *8:40p, 


TICKET OFFICES: 
Grand Central Station, New York; 322 Wash 


ington Street, Boston 


KARE 86.00, 
Including seat in drawiag room car. 


+:00 p. m.—The “ White Train.”—Runs daily, 
including Sundays, 


capacity of the train. 


A. 8. HANSON, 
General Pass. Agent. 


NoTe.—On Sundxy the White Train arrives 
Boston and New York at 9:00 p. m. 


Parlor and Dining Cars, 


of car, drawing room omekiag | ear 


Tickets will not be sold beyond the seating 


TRAVEL VIA THE! SUNDAY SERVICE. 


On Sunday, May 22d, the Wisconsin Central 
lines will resume its popular train service 
between Chicago, Waukesha and the Lake 
Region. Trains will leave the Grand Centaal 
Passenger Station, for Lake Villa (Fox Lake), 
Antioch, Mukwonago and Waukesha at 8:30 
‘ M., Sunday, arriving at Lake Villa 10:33 a. 

Antioch 10:40 A. M., Mukwonago 11:40 4. um. 
ot Wankesha 11:49 a. M. Returning leave 
Waukesha 4:45 P. M.. Mukwonago 5:05 Pp. M., 
Antioch 6:18 Pp. M., Lake Villa 6:30 Pp. M., arriv- 
ing at Chicago8:45P.M. For the accommoda- 


TO ALL 
tion of excursionists desiring to remain in the 
POINTS WEST country over Sunday *“‘ The Business Man's 
£ Special” will again be placed in service. This 
NORTHW ST, train we leave Waukesha - 30 A. M., arriv- 
ing at ricago at 8:50 A. M. or tickets, time 
and SOUTH WEST tables and pamphlets apply to GEO. K, 


P. 8S. EUSTIS, Gen. Pass. and Ticket Agent THOMPSON, City Passenger & Ticket Agent, 


Chicago, Il. Or to JAS. C. POND, General 
Passenger & Ticket Agent, Chicago, I). 


4 DAILY TRAINS 4 


st. LOuIsS 4s CiTy. 
THE COLORADO SHORT NE PUEBLO AND DENVER 
EQUIPPED WITH PU LL MAN BUFF ET SLEEPING CARS, 
IRON MOUNTAIN ROUTE. 3 DAILY TRAINS 3. 
To Texas and the Southwest. The Shortest and Ry pees Line to the City 
\é of Mexico, with only one chan t Laredo. 
ONLY ONE C co ANGE OF CARS 8ST. LOUIS “tO SAN FRANCISCO, 
8. H. H. CLARK. H. C. TOWNSEND, 
Gen]. Passr. and Ticket Agent 


ILL. 


Ist V.-Pres. GenlL Mangr. 


PENNSYLVANIA RAILROAD. 


GREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. ‘THE 
BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Connecting all the principal cities on the Atiantic coast with those in the Mins- 
sissippi Valley and on the Great Lakes. Through trains with ne | 
Vestibule Cars attached, between New York, Philadelphia, Washington and | 
Baltimore and Chicago, St. Louis, Cincinnati and Louisville. 

Baggage C hecked to Destination. Fare always as low as by any other route. 

For tickets, palace and parler car accommodations, and all esired information, apply a at the 

\ffices of the company: No. 205 Washington street, Bostom; No.1 Astor House, Nos. 435, 84 
ind 944 Broadway, and Desbrosses and Cortlandt street Ferries, New W ork; Nos. 838 and si 
Chestnut street, and Broad Street Station, Philadelphia; N N. E. corner Baltimore and Calvert 
< reets, Union Station and Northern Central Railway Station, Baltimore; N. E. corner 
Thirteenth street and Pennsylvania avenue, and Baltimore and Potomac Railroad Station, 
Washington City. 


CHAS, E, PUGH, General Manager, J. R. WOOD, Genera! Passenger Agent. 


St owe or C ‘anada, or address 
| 


| 


THE GREAT FOUR-TRACK TRUNK LINE OF AMERICA. 


'au through trains arrive at and depart from Grand Centra! Station, Fourth 
Ave. and 42d Street, New York. the very centre of the city. 


THE DIRECT LINE GETWEEN NEW YORK AND NIAGARA FALLS 


Wagner Palace Sleeping and Drawing-Room Cars on all throvch trains 
JOUN M. TUOUCEKY, GEO. H. DANIELS, 
General ‘Manager. Genera! Passenger Agen. 


ILLINOIS CENTRAL RAILROAD. 


Throngh Line of Free Reclining Chair Cars and Pullman 
CENTRAL Palace Sleepers between Chicago and St, Louls. Direct 


Connection in Union Depot for all points diverging 
<> The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 


and Nk W ORLEANS, making DIRECT CONNECTION for LITTLE 

ROCK, HOT SPRINGS, FT. WORTH and ALL POINTS in ARKAN- 

SAS and TEXAS; also for NASHVILLE, CHATTANOOGA, VICKSBURG, MOBILE, and 
ALL POINTS SOUTH and SOUTHEAST. 

Through Train of Free Reclining Chair Cars and Pullman 'Palace Sicepers 

between Chicago and Springfield. 

The SHORTEST and MOST DIRECT R OU TE from C eeC AGO to ROCK FORD, DUBU QUE, 

Ly ATERLOO, CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDS and SIOUX 

FALLS, mater DIRECT CONNEC ‘TION at SICU'X CITY with UNION PAC IFIC RAILWAY 

for —* -OINTS in NEBRASKA, COLORADO, UTans, WYOMING and THE PACIFIC 

SOAS 
For Tickets, Rates and allinformation apply to any Coupon Ticket Agent m the United 


T. J. HUDSON, Traffic Manager. A. H. HANSON, General Passenger Agen 


Ceneral Freight Department. 


‘THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To vrincipal points in Illinois, the West and Northwest: 
also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 


W. E. KEEPERS, General Freight Agent, 
itmeago. Ill 


THE GREATEST THROUGH CAR LINE 


BETWEEN THE EAST AND WEST. 


Wagner Sleeping, Drawing Room and Private Compartment Cars between 
New York, Boston, Albany, Buffalo, Cleveland, Toledo, Chicago, Cincinnati and 
intermediate cities 

_Route of the New York and Chicago Limited, Boston and Chicago special and 
U. 3. Fast Mails, 


ONLY DOUBLE-TRACK LINE WORLD'S FAIR. 
W. H, CANNIFF, Gen. Supt., Cleveland, O. A, J. SMITH, G. P. & T. A 


THE FINEST ON EARTH.—The Cincinnati, Hamilton & Dayton. R.R 
is the only line running Pullman s Perfected Vestibule frains. with chair 
parlor, sleeping and dining-car service between Cincinnati, Indis anapolis 
and Chicago, and is the only line running through reclining-chair cars 
between Cincinnati, Keokuk and Springfield Il., and combin ey chair 
and sleeping-car Cincinnati to Peoria, Ill.. and the Only DIRECT LINE 
between Cincinnati, Dayvon, Lima Toledo Detroit, the Lake Regionsand 
= ( Janada. The road is one of ne oldest in the State of Ohio and the only 
| CINCINNAT! HAMICTON@ DAYT ON RA! line entering Cincinnati over 25 miles of double track, and from its past 
record can more than assure its patrons speed, comfort and safety. Tick- 
ets on sale every where, and see that theyread C., H. & D., either in or out of Cincinnati, Indian- 
apolis or Toledo. E 0. MCOORMICK., Gen. Pa s. and Tkt Agent. 


THE LEHICH VALLEY 


Hoosac Tunnel Routg cReosotinc works 


Works, Perth Amboy, N. J. 


FITCHBURG RAILROAD | Office Washington St., So. of G jap, Jersey City, N. J 


Short line between the Kast and West. >lecy- | ALTER G. Bere, Engr. 
ing and drawing-room cars on all express Vous apt. 
reosotv ul 
J. R WATSON, Capacity, B. M per month 
General Passenger Agent. ft. long, Direct water and rail communication, 


inn 
ee 
= 
oF 2 
() 
MINN. © ' 
I OW A ig 
‘a 
a¢ 
=. 
— 
i 
— 
— 
7 | 
| 
RE 
RE 
5 
y 
7) 


XxX xXiv 


THE RAILROAD GAZETTE. 


LIMA, O., U. S. A., 


SOLE MANUFACTURERS OF THE 


Ley oe 3... from 7 tons up to 90 ) to 
c for service or whee 
er ane sharp “The nese loco- 
ot ives ssft on grades of 944 per 


orking 
of ik fee adius. We ake build 


Standard Types of Light Locomotives, 
Mining Cars of all Kinds, 
CAR WHEELS AND AXLES. 


Write for Particulars. 


“WOOTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOCK SIGNAL SYSTEMS, 


Every Variety of Track Supplies. Heavy Tools. 


MACHINISTS AND MANUFACTURERS. 


m THE WHARTON RAILROAD SWITCH CO, 


{25 South Fourth Street, Philadelphia, Pa. 


FRANKLIN C, PAYSON, Pr 


JAMES E. GREENSMITH, Ge 


BYRON D. VERRILL, Treasurer 


H.K.PORTER & CO 


Pittsburgh, Pa. 


LIGHT LOCOMOTIVES 


And Noiseless Street Motors, 


And for all gauges of track. Al 
work steel fitted and inte ponanae 
able. Duplicate parts kept in stock. 

Llustrated Catalogue 5D 
application. 


Tais cut changed weekly, | > 


CUYAHOGA A AL LS, O. 
Rolled HilloW Ate Stronger aud Safer thay let 


Maudrel rolle 1 the finest obs Alls 
hole reauired fri 4 to Le 


of the 


zed 


SOMPOUND LOCOMOTIVES. 


STARTING SYSTEM. 


isly applie 


“i to Locomotives of all types with 2, 3 or 4 cylinders, ar 


First engine built in ISS8. Preset 


Full information and drawings on application to 


18 ST. DUNSTAN’S HILL 


id o 


f 


ber built and building, over 300. 


LONDON, ENC. 


| FULLER BROTHERS &« CO 


139 GREENWICH STREET, NEW YORK, 


SOLE AGENTS FOR 


DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS, BRACE JAWS, STAY BOLT IRON 


NUTS, BOLTS AND WASHERS. 


ISLAND TOOL 


Cold Punched Square and Hexagon Nuts, 


(Chamfered and Trimmed with Drilled Hoies). 


Finished Case-Hardened Hexagon Nuts. 
Engineers’ Steel Wrenches. 
Machine Bolts, 

Rough and Mill-d Studs, 

Cap and Set Screws. 

Turn Buckles, 

__Drop Forgings to Order, 


PROVIDENCE, RHODE ISLAND. 


RICHARDSON & ALLEN-RICHARDSON 
BALANCED SLIDE VALVES. 


NEW PATENT APRIL, 1891. 


6,000 Locomotives Equipped. In use on 175 Railroads. 


MANUFACTURED ONLY BY 


C. HAMMETT, 


SUCCESSOR TO 
ESTATE OF P. W. RICHARDSON, TROY, N. Y. 


U. §. METALLIC PACKING CO., 


485 NORTH BROAD STREET, PHILADELPHIA, PA. 


Saves $24 per Year per Engine, as Compared with Fibrous Packing, 
IN USE ON 246 RAILROADS OF THE WORLD. 


- 
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te 
Car 
any gauge. ‘ 
Wr 4 Applicable with all systems of valve geur. 
f ie 20 per cent. saving in fuel 
se Large augmentation of power available when engine is in full gear. 
No sparking or priming. 
is ~ ae i Does not cause difficulty in use of steam for braking purposes 
Rpt on Absence of valves or obstructions in main steam passages 
A, No valves or other gear requiring to be specially actuated a 
Cannot get out of order or cause interruptions in traffic 
Regulator and reversing gear working in usual manner. 
The engineers require no special training. 
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THOMAS PROSSER & SON 


{FF Gold Street New York. 


BALDWIN 


ESTABLISHED 1831. 
ANNUAL CAPACITY, 1,000. 


variety of service 


and built accur- = 
ately to standard 
rauges and tem 


p tes. Like parts 
o different en- 
gnes of same 
class perfect'y 
interchangeat le. 
Broad and Nar- 
row G auge Le 
motives ; Mine 
Locomotives by 
Steam or C« om- 
pressed Air 
Piants ation Loco- 
motives ; 
nace Locome 
tives Noise leas 
rs 8 for Street ,. 


Railways, etc. SE 


BURNHAM, WILLIAMS propre, PHILADELPHIA, PA. 


LOCOMOTIVE WORKS, |ROGERS LOCOMOTIVE & MACHINE WORKS 


PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE, 


ESTABLISHED IW 1865. 


Richmond Locomotive & Machine Works, 


RICHMOND, VIRGINIA, 


Builders of LOCOMOTIVES for all classes of service to standard 
designs and specifications. 


DICKSON MANUFACTURING CO. 


Standard and Narrow-Cauge 


LOCOMOTIVES. 


Scranton. Pa. 


WM. H. PERKINS, Secretary and Treasurer. 
JOHN DEVINE, Superintendent. 


JAS. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 


Epwaarp Eis, Prest. WaLTer McQuxgn, V.-Prest. WM. D. Evtis, Treas. Avsert J. Prrcm, Supt 


SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, N. 


LOCOMOTIVES 0 OF STANDARD DESIGN FOR ALL CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 
ANNUAL CAPACITY, 400, 


HENDRICKS BROS, 


BELLEVILLE COPPER ROLLING MILLS, 


ad 49 CLIFF STREET, NEW YORK O 
MANUFACTURERS OF 


sraziers, Ltocomo- O 
Q sorr, COPPER tive U 
FURNACE. _U 


O COPPER WIRE AND RIVETS. mM 


incor copper, BLOCK TIM, SPELTER, LEAD A 
ANTIMONY, BABBITT METAL, SOLDER, ETC. 


COPPER 


MANUFACTURERS OF 


and Tenders and other. Railroad Machioery 


J. 8. ROGERS, Bocretary 
JOHN HAVRON, 


HES, Treas. 
{ PATERSON, N. J. 7 Excbanhe Place, New York. 
tay BEN WELLS. Superintendent. 


COMPOUND 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTIVES have been obtained by the use of the 


Worsdell, VonBorries & Lapage’s System. 


LICENSE to build Locomotives granted under the Patents of 


WORSDELL, VON BORRIES LAPAGE. 


We are prepered to furnish Railroad Officers and Locomotive Builders wi rs 
th full particul 
showing the Economy of the COMPOUND, together with working drawings, etc. ues 


ADDRESS CORRESPONDENCE TO 


G. L. FOWLER, 53 Broadway, NEW YORK. 


TAITE & CARLTON, 63 Queen Victoria St., London, Eng. 


COOKE LOCOMOTIVE & MACHINE CO. "*i2"s°" 


(Formerly Danforth Locomotive & Machine Co.) 


r 


— 


. W. ice-President. 
WM. BERDAN, Sec’y & Treas. N. J. 


=! 


“Ne “hork wiher, 


TISBUI 


cocemetivs ENGINES FOR BHOAD NARROW GAUGE ROADS. 
acco’ to suit purchasers. 
Tanks, "Lossmetive of Stationary Boilers Furnished at Short Notice. 
O A. STEWART, Pres’t, D. A. WIGHTMAN, Sup’t. WILSON MILLER, Sec. and Treas, 


BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y. 


buucers of Locomotive Engines for any re service from our own designs « or those of 


purchasers. Pe rfect interchange ability ¢ and all: wo A fully guarante ed. 
COMPOUND t UCOMOTIVES for Passenger and Freight Service. 


M. L. HinMAN, Pres’t and Treas R. J. Gross, Vice-Pres’t. T. M. HeEQUEMBOURG, Sec’ 
Davip RUSSELL, Supt. H Tanpy. Asst, Supt. 


R. 


MANUFACTURED BY THE 


JULL MF’G.CO. 


189 MONTAGUE ST. 
Brookyy, N.Y. 
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THE KING BRIDGE 


Pe Iron and Steel Bridges, Girders, Turntables, Buildings, Eye Bars, 
i Elevated Railroads and Structural Work of all kinds. 


CHICAGO OFFICE: 1105-1107 ROOKERY BUILDING. 
ee CLEVELAND, OHIO. NEW YORK OFFICE: WELLES BUILDING, 18 BROADWAY 


CAPACITY, 20,000 TONS PER ANNUM. 


Jos. H, CoFRODE. River Bripek aT Beaver, Pa.—Cuannet Span 446 Feer. FRANCIS SaYLOR, 
= 
COF DE g SAYLOR, Civil Engineers and Bridge Builders, design and construct iron Wooden and Combination Bridges, Roofs 
“ RO Locomotive Turn-Tables etc. Office: No. 257 South Fourth Street, Philadelphia. 
BO S O N | DG WoO KS CH KELLOGG, GRIMES, WaL HAWXHURST, w. 8. ORD 
Prest. Vice-Prest. Treas. 
x » ANDREWS Proprietor. 70 KILBY ST., BOSTON, MASS. 


ENGINEERS AND MANUFACTURERS. 


Steel & lronBridges, Roofs & Turntables 


ELMIRA, N. Y. 


OFFICE'AND WORKS: NEW YORK OFFICE: 


4 Ss. W. . FRESCOLN, 
o DESIGNERS AND BUILDERS OF 


Railroad and Heavy Wrought Iron Structural Work 


WORLD BUILDING, NEW YORK CITY, 


VERY DESCRIPTION. ——DESIGNS AND BUILDS— 
SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. | Bridges, Viaducts, Iron and Steel Structures, Rail- 
Works on Grand Junction Railroad. roads, Pneumatic Foundations, Harbor Works. 
a CHAS. M. JARVIS, Prest. and Chief Engr. BURR K. FIELD, Vice-Prest FRANK L. WILCOX, Treasurer, GEO. H. SAGE, Secretary 
} 


BERLIN IRON BRIDCE 


EAST BERLIN, CONN. 


<< 


5 Tou Hydrate Lilleng Ab Cranes 


The above illustration is . “7 direct from a drawing, and shows in cross section the construction of a Machine Shop designed and built by us for the Newport News Ship Building & Dry 
Dock Co., at Newport News, Va. The general dimensions “of the buik ting are given in the above illustration, excepting the length, which is 300 ft. The central portion is controlled by a 45-ton 


Hydraulic crane, with a travel the full length of the building. The wing trusses and floors are designed to carry shafting, machinery, etc. The entire framework of the building is made of 
fron, being inclosed by a light brick wall between the iron posts. 


OFFICE.AND WORKS: No. 1 RAILROAD AVENUE, EAST BERLIN, CONN, 


| 
7 
3 FOR ILLUSTRATED CATALOGUE. 
4 £5 Ton Lyd Traveling Crane 
q 
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UNION BRIDGE CO. 


C. S, MAURICE, EOMUND HAYES 


Civil 


Constructors of Iron and Stee! Bridges, Viaducts, Roofs, 
Elevated Railroads, Marine Piers, etc. 


No. | Broadway, New York. 
OFFICES: 24 Hayen Building, Buffalo, N. Y. 
Athens, Bradford Os Pa. 
WORES, ATHENS, Pa. 


J. F, ANDERSON, ANDERSON & BARR c.C. BARK 


ENGINEERS AND CONTRACTORS. 
Address 240 Eleventh Street, Jersey City. 


Pneumatic Work,. Deep Foundations ont Penneling in Soft Materials Specialties 
Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. " 


THE PHENIX BRIDGE CO., 410 Walnut St., Phita. 
OMicess 69 New York 


KNGINEERS AND BUILDERS OF 


Bridges, Viaduets, Roofs, Taru-Tables, Ete. 


ALL WORK DONE 
ON THE 
—FROM OR 
TO FINISHE 

BRIDGES. 
ILLUSTRATEI 
ALBUM 
Mailed on receipt of 
$3.00. 


SPECIALTIES : 


Accurate Workmanship ; 

theuse of Doubie-Refined 
Iron; no welds; Phcenix 
Upper-chords and Posts; 


= SKILL BRIDGE. known. 3 
DAVID REEVES. President. ADOLPHUS BONZANO. Vice-Pres. and Chief Eng’r. WILLIAM H. REKVES, Gen. Supt. FRANK 1 DAVIs, Treasurer. 


A. & P. ROBERTS & COMPANY. 


PENCOYD IRON WORKS BRIDGE & CONSTRUCTION COMPANY 


DESIGNERS AND MANUFACTURERS OF 


Wrought and Open Hearth Steel,)srinces. viabucTs, TURN TABLES, Etc. 


OFFICE: 261 8. 4th Street, PHILADELPHIA, te WORKS, PENCOYD, PA. 


THE POTTSVILLE BRIDGE COMPANY. 


BRIDGES, VIADUCTS, ROOFS, ETC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


KEYSTONE BRIDGE CO. 


GENERAL OFFICE AND Works, PirtsspurGu, Pa. 


WestTERN Orrice, 205 St., Cuicaco, ILL. Eastern Orrice, 46 Watt St., New York. 
304-0 sea -o" 30!-° 2160- 


SHIFF LER “BRIDGE COMPAN . 
Railway Bridges, Viaducts, Train Sheds, “Girders, Roof Trusses, Iron Buildings, Etc. 


Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 
w. 


W. CURTIS, Western Bepresentative. 


CHICACO BRIDCE * IRON CO 
MANUFACTURERS 


443 Rookery Building, CHICAGO, ILL. 
Works: 105 & 106 Sts., Rock Island & Panhandle Sallread. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; ))orac€E. Hortun 
Rochester, Minn. 
ys STEEL MANUFACTURERS OF 


(RON. STRUCTURAL WO AND TURN. TABLES METALS for STRUCTURES. 
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San Francisco Bridge Co.°s Suction Dredge Working tor U. 8. Gev., vukiand, Cal., Discharging through 5,700 it, Pipe. 
WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED, 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawatiamedslands. 


Patent Excavator. ESTABLISHED 1877. INCORPORATED 18838. CAPITAL (PAID UP) $250,006 


SAN FRANCISCO BRIDGE COMPANY. 
40 ft. deep, 
4 
J. McMULLEN, Pres. GEO. W. CATT. C. Vice-Pres. ™ iw: USI, Chief Engineer 
J. M. TAYLOR, Sec. and Treas. WOODS, . LOCK WOOD, Eng’r. 


{ World Building, New York, N. Y. 
\ San Francisco, Cal., Seattle, Wash. 


= CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 
ing; for Filling and Reclamation of Low Lands. 


OFFICES: 


CORRESPONDENCE SOLICITED. 


ALEX, M OLURE, 


Successors to W. C. COOLIDCE & CO., 
Engineers and Contractors 
PITTSBURGH, PA. 


Capacity, 150,000 Feet Per Day. BRIDGES, BUILDINGS AND SUBSTRUCTURES. 


Run all the Voar. Gan Fill Orders in Winter on Short Notice. 609 610 & 6i1 Phenix vix Building, 138 Jackson St. Chicago tI, il. 


NATIONAL WORKS, 


WILLIAMSPORT, 


THE ONLY MANUFACTURERS 


ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 


SALES IN 1879, 1,000 BARRELS. SALES IN 1889, OVER 10,000 BARRELS. 


—" Weehawken Viaduct and Elevators, Passaic Rolling Mill Co., Builders, Painted with Elliott’s Asphaltum Nos, (5 and 58. 


= In the preparation of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with 
PURE LINSEED OIL. 
ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 
ARE CHEAPER AND AS DURABLE AS ANY FIRST CLASS PAINT IN THE MARKET. 
A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DECREES. 

Ten Years’ practical experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading 
roads of the country, Bridge Builders, Iron Works, Car Works. and corporation trade generally. 

Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 

To show the popularity of our goods, we mention a few of our customers and a few large structures painted with our paint : 


contre Viaduct, Cleveland, O. Union Bridge Co. | Boston ny Maine R, R. | Chi., Bur. & Quincy R. R. 

. Y.C. & St. L. R. R. Viaduct, Cleve.,O. Phoenix Bridge Co. N. ¥ H. & Uartford R. R. | Louisville & Nashville R. R, 
oa C, O. R. R. Bridge, Cincinnati, 0. Keystone Bridge he Pe Be | ania R. R. | Ohio & Miss. R. R. ° 
Poughkeepsie Bridge. Edge Moor Bridge Works. Richmond & Danville R. R, | Col., H. V. & Tol. R. R. 

New London Draw Bridge. Pencoyd [ron Works. Atlantic Coast Line. | Lake Shore & M.S. R. R. 
Denver Cable Road. Passaic Rolling Mill Co. East Tenn., Va. & Georgia R. R. | Western N. Y. & Pa. R. R, 
Cantilever Bridge, Niagara Falls. Standard Oil Co. Texas Pacific R. R. | Southern ag R. R, 
Harvard Bridge, Boston, Mass. New York Central & H. R. R. R. Co. Illinois Central R. R. | A. T. & S. Fé, R. R. 

U.S. Gov. Heavy Ordnance Works. Boston & Albany R. R, Chi. & Northwestern R. R. | Missouri Pacific R. R. 


Samples, Price-Lists and References from those who have used and are uow using these paluts ia yoar vicinity Curaished oa application, 
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45s. Passaic Rolling Mill Co. Brosaway 


— 
N. Y., Lack. & Western Ry.—Erie Crossing at Buffalo. 
rought tron Raliroad & Highway Bridges, Turn lables & Roots. | 
ie from the best material of our own manufacture. Manufacturers of all kinds of Lro: 
and Lron Work for Bridges and Buildin Plans and Estimates furnished. 
8 COOKE, Pres. W. 0. FAYERWEAT R, Treas. G.H, BLAKELEY, Chf. Kner 


=> 


$250,000 


BRIDGES IRON WORKS 


ENGINEERS: 
BRIDGE BUILDERS 


Engine 
MOD, Eng 


IRS. 


on Dredg. 


Au, JERSEY STEEL & IRON 


TRENTON, N. J. 
BUILDERS OF 


BRIDGES, ROOFS, Etc. 


COOPER, HEWITT & CO.., 
) {7 Burling Slip, New York. 


Plans and Estimates Furnished for Draws, Fixed Spans, Etc. 


ES. 


'MO. VALLEY BRIDGE & IRON WORKS 


LEAVENWORTH, KAN. 


MANUFACTURER 4ND BUILDER 
or 

Wrought fron, Steel, Howe 

Truss and Combination 
Bridges, Turn Tables, 
Draw Spans, Roof 
Trusses, Piers, 

Substructures 


\ 


ROCHESTER BRIDGE & IRON WORKS, 


Successors to Aiden & Bridge & tron Works, 


ROCHESTER, N. Y. 


"ad 

A 

RS AND 


| vit 
‘WROUGHT IRON AND "STEEL WORK FOR "BRIDGES AND BUILDINGS. 


SOOYSMITH & COMPANY 


(INCORPORATED), 


CONTRACTING ENCINEERS, 


Design and build in any part of the country 


LOUISVILLE BRIDGE & IRON COMPANY 


OFFICE AND WORKS: CORNER OLDHAM AND UTH 8TS8., LOUISVILLE. 


TRIANGULAR, WHIPPLE AND FINK TRUSSES. 


I a her formes of Iron and Combinatiou Bridges. Also Manufacturers of Iron Roofs, Turp 
Tables, Frogs, Switches, etc. 


u. JOHNSON. Pres. & Ener. E, BENJAMIN, Vice-Prea. F. H. VAUGHAN. Sec & Treas 


CREOSOTED MATERIAL. 
THE CREOSOTE LUMBER & CONSTRUCTION CO. 


OF FRE RNANDINA, FLA, 
iishes CREOSOTED MATERIAL of all kinds by the cargo and carload. Manufacturers of 
VO@D CREOSOTE O1L, the only of) ased at their works in protecting timber against decay 
and the ravages of the seaworma. S) irving facilities unsurpassed by rail and water. Write 


sireular and prices. B, T,. BURCHARDI, Chief Engineer and Superintendent. 


STRUCTURES, 


As used by the New York Central & Hudson River and other 
companies, 


i. Brick and Stone Passenger Stations. 
No. 2. Brick Freight Houses. 
No. 3. Brick Engine Houses. 
No. 4. Frame Passenger Stations. 
No 5. Frame Freight Houses. 


COPYRIGHTED BY C. F. BOND. 


‘ These Specifications are intended to embrace the entire structure, complete and ready 


No. 


r occupancy, ‘the whole of the work to be comprised within these aout for any om 
.ct or partial contracts that may be made Tor the construction of the same 
i wit} They are the result of long years of study and experience in construction work on differ- 


t railroads. It has been the aim of the author to put nothing in the specifications which 
eds to pe erased, leaving blank lines in yor places — insertion of such c onditions as are 
eded for epecial localities. They are believed to peepee guard both the company’s and the 
ntractor’s interests, ana to be adapted for use on al roads in America. 


PRICE, 50 CENTS EACH. 


PUBLISHED AND FOR SALE BY 


The Railroad Gazette, 73 Broadway, N.Y. 


THE RAILROAD GAZETTE 
vas more Railroad Officers as subscribers and readers than ali 
other railroad papers combined. Its advertising rates are no 


higner than those of papers .vaveng less than half tts cerculatior. 


BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS. 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING OONSTRUCTIONS. 


Now in use by us, and for which we contro] the American Patents, makes the constructien 
subaqueous tuunels, deep foundations, shafts, eic., practicable im seft or water- 
bearing ground and to depths hithe srto unattaimable. 


. Main Office, - No. 2 NASSAU STREET, NEW YORE. 


THE WALLIS IRON WORKS. 


tron Buildings, Bridges, Turtitables, Roots and Riveted Girders 
SOLE MANUFACTUBERS OF THE PERKIN’S PATENT SHUTTERS. 
Main office and works: 7, 9, 11, 13, 15 Morris and T amd @ Resex Sts. 


Telephone, 38. JERSEY CITy, N. J. 
NEW YORK OFFICE, 95 LIBERTY STREET. 


NEW, REVISED, ENLARGED EDITION 


—OF— 


THE TRAIN WIRE. 


A Discussion of the Science of Train Dispatching, by J. A. ANDERSON, 
of the Pennsylvania Railroad, with an Introduction by 
B. B. ADAMS, Jr., of the Railroad Gazette. 


152 Pages (5 x 7% in.). Price $1.25. 


| 

| The first eight chapters are discussions of the general principles. and treat of: Train Die 
patching, the Dispatcher, the Operator, the Order (with photographic illustrations ef wery 

good and very bad manuscripts, the Manifold, the Record, the Train-Order Signal, the Trams 
mission. Chapter Nine contaims the standard code of rules for the movement of troimes by 
tele rapbic orders, with comments on each rule, giving valuable practical advice as to 

+ application in special cases, and making its purs ose and necessity clear. Chapter Ten com 

{tains the standard forms of train orders,and the remaining chapters treat of rules as to 
, rights of track, numbering switches, &c. The book is complete and exhaustive asa 

} handbook and course of instruction for an inexperienced operator, and there are few superie- 
} tendents or dispatchers who may not learn much from Mr. Anderson's long experience in this 

department. He is probably the best authority in the world on train dispatching. 


Published and for Sale by THE RAILROAD GAZERTE 13 Broadway ¥. ¥. 
TABLES OF AREAS 


—,\ 


Right-Angled 


(Slopes of 4:1 to 4:1), 
By JNO. McGEE, C. E. 


Prepared to ,acilitate calculations of end areas of prismoids of earthwork where the lat- 
eral slope is irregular. Economizes labor and insures accuracy. 


FLEXIBLE COVER. PRICE, 25 CENTS. 


THE RAILROAD GAZETTS, 


73 BROADWAY, NEW YORE. 
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. HENRY Db. LAUGHLIN, rrest, 
EK. o. LKIGH, V.-P. and Mgr. 
A. J. FARLEY, Secy. ; 
L. C, BURGESS, Supt. 

GRNERAL OFFICE AND WORKS: 
#Uth and Hopkins St. Chicago. 
CITY OFFICE 
614 Phenix Building. © hicago. 
NEW YORK OFFICE 
Room 118, 29 Breadw ay- 
FRED'K G. ELY, Eastern Agent.‘ ] 


A Perfectly Constrye 
Metal Brake Bes 
The Cheapest, Lights an Dy 
Now Standa ra on @ large ny 
ber of rouds through« out 


the « 
sar _Corresponden 


The Best Rall Fastening in the World for the Money! E: ‘PENNSY LVANIA STEEL CG 


GOLDIE PERFECT RAILROAD SPIKE SOFT STEEL STEEL“ {RAILS 


DILWORTH, PORTER & CO., Utd, Pittsburgh, Pa., = 


On {fj MECUM, 213 Fhenix Bidg., Chicago. fu IR, St. Paul. 


M. M. BUCK & CO.., St. Louis. AGENTS 1 ¢ Nt YES. Milwaukee 
Copyrignt 


— STYLE OF cRossines, SWITCH STANDS, ALARM SIGNALS, | SEMAPHORE 


= ure safety ALI Worked 
= = Many Patterns. the best and most hours at crossings tines 
= a > approv ed impre »vemen Good and re tho a tc h- | electricity. 
Ati liable work at mc ‘de rat rices. Large at men ‘No atter- | but ely cert 
Ss capacity of produc tit 1 the country s to freeze. operation. 


WORKS AT STEELTON, 


(See Illustration), 


—AND— 


—_ VELOCIPEDE CAR COMPANY. Three Rivers, Mich. 7 f MONITOR INJECTORS 


“Nal han” Sight-Feet 


2 
600,000 Made under our 
SYSTEM OF COMPARATIVE TESTS STEAM FIRE EXTINGUISHER 
Without one case of > in service nies 
at points of removal, saving freight and increasing total Boiler Washers, Rod alld Cride Oil bit 


NEW YORK CAR WHEEL WORKS, BUFFALO,N.Y. i NATHAN MFG. Co. 


NEW YORK OFFICE: COR. BANK AND WEST STS. Cie — 03 & 04 LIBERTY STREET, BEW YORK 


SEND FOR DESCRIPTIVE CATALOGUE, 


KEWANEE RECTANGULAR 


WEIGHT OF PASSENGER BEAM 


Heads Well Fitted On, Riveted, and Cann 


"Ss LES. Work Loose or Get Out of Alignment 
WEIGHT OF FREIGHT BEAN, MAXIMUM VERTICAL STIFFNESS 
60 LBs. 


MINIMUM COST OF MAINTENANC 


ANY STYLE OF HEADS FURNISHED 
Meets ANI Mu. C. B. Requirements NO NUTS OR BOLTS. 


TAB NORTHWESTERN EQUIPMENT CO., Builing, cHicAGo, 1. 
SHARON STEEL CASTING co... DELAWARE, LACKAW ANNA & WESTERN R. R. CO., ) 


Morris & Essex SHops. 
SHARON, PA. Dover, N. J., Dec. 28, 1891. } 


OPEN HEARTH STEEL CASTINGS warreess co.. Conton Junction, Ma 


~ ra en using your sading yr coach seats and backs during t 
vast iv ars 1) coaches, 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES- 
Consider it equ: alls as good, and in some respects better than curled hair, 


1. of bahowne pd dpe ag solid, free from blow-holes, ané | as durable, gives us a better shape and a more comfortable seat than curled hair 
ates ~- and more durable than iron Se rgings in any | With a saving of about $20 to each car. Yours, etc 
ition or for any service what , a 
20, for B.S andare Signed) J. W. BAKER, M. C. B, 
SHAFTS and 6 WHEELS of 
pen te ( ul ces to 
PHESTER STEEL CASTINGS CO. 
72 of r. Pa. Office, 407 Library St., Philadelohia, Pa 


PROPRIETORS, 
BUFFALO STEEL FOUNDRY 
Buffalo. N. 


Ly, 
Daisties 
Pair: 
STROUDSBURG, PA. 
AND 
161 WASHINGTON STREET, NEW YORK. POR 
For many years the Tanite Co. t 8 be en know n by is bee ign con 
cern; as a manufacturing establis “nt Ww off £01 here ir yivania 
was dene egen: ies and con mis which, at long interv 
tonal representative on some special mission to the 
The Tanite Co. has now withdrawn its New York agency, and has taken a long lease of the os 
rcund floor the new buildi ing conveniently situated between Liber y ins | 
crtlanat : streets. Here it wil! carry a complete line of 


E.P BULLARD propr 
Emery Crinding Tanite Emery Wheels. 
Tanite Mills Emery, Solid Emery Oil Stones BRIDGEPORT. CONN, «a WORK 


MT. VERNON BRIDGE CO., VERNON, 
LLING“BORING Wilson's Rolling Sie Shutter 
@*MACHINE @ | 


We build all sizes of these FREIGHT i 


machines, and can 
6 


ENGINE 
\ DELIVER PrRomprny. |. 
SEND FOR. PRICES CIRCULARS 10 H DS H O U E S 
THE NEWARK MACHINE TOOLWorK5 . Newark.NJ 74 West 234 St., NEW YORK. 


xl THE RAILROAD GAZETTE 
| 
and 
Our New York stor: 
sHorizonia! 


